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HE importance and significance of 
the use of heterogeneous preserved 
fascia, especially in plastic surgery, 
have commanded the attention of 
iny investigators. This present study is 
ncerned with the changes which take place 
1en preserved ox fascia is placed in contact 
with living human tissue. Such grafts have 
cen studied over periods up to 4 years. 

\s soon as the animal was killed, the deep 
luscia was removed, aseptic precautions being 
used, and the grafts were placed in a solution 
of 70 per cent ethyl alcohol. While immersed 
in the alcohol the fascia was cleaned and cut 
into 2 inch by 2.5 inch pieces and finally trans- 
ierred into absolute alcohol. After 2 weeks the 
pieces were considered available for use. 

The prepared pieces of fascia were implant- 
ed into human tissue during various operative 
procedures, especially operations for hernia as 
advocated by Harrison. The implants were 
removed at subsequent reoperations at inter- 
vals up to 4 years in duration. 

Specimen 1 is a section of normal preserved 
ox fascia before implantation into human tis- 
sue. Well preserved fibrous tissue is evident. 
Note that the nuclei are readily seen. The cell 
outlines are clear, and the cells are arranged 
uniformly. Blood vessels are not visible. The 
compact nature of the fascia is evident. 


from the Mission Hospital, Bahrein, Persian Gulf. 
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Specimen 2 is a section of preserved ox fas- 
cia 1 week after implantation into human tis- 
sue. Very little change is noted. A few leuco- 
cytes are seen infiltrating the periphery. No 
foreign body reaction is seen. The fascial 
structure is preserved. 

Specimen 3 is a section of preserved ox fascia 
2 weeks after implantation into human tissue. 
No marked change is seen in the ox fascia, ex- 
cept that more leucocytes are present at the 
periphery and fibroblasts are beginning to in- 
filtrate into the graft. 

Specimen 4 is a section of preserved ox fascia 
3 months after implantation into human tis- 
sue. The well detined cell outlines and stain- 
ing characteristics have changed. There is 
evidence of absorption at the periphery. Fi- 
broblasts are observed growing into the graft, 
and capillary growth is also seen. The uni- 
formity of arrangement of the fascial fibers is 
being changed to an arrangement in bundles, 
and more cells are seen between these bundles. 

Specimen 5 is a section of preserved ox fascia 
8 months after implantation into human tis- 
sue. There is observed a progressive change in 
that more fibroblastic growth into the graft is 
further defining the bundles seen in specimen 
4. There is more absorption by the migrating 
cells at the periphery. No evidence of a for- 
eign body reaction is seen. 

Specimen 6 is a section of preserved ox fascia 
after 2 years of implantation into human tis- 
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sue. The fibroblasts of the host have grown 
into the graft very well. Cell outlines in the 
original graft are largely lost. Capillary inva- 
sion is marked, but the transplanted fascia 
can still be readily identified. There are more 
leucocytes and migratory cells at the periph- 
ery than in specimen 5. 

Specimen 7 is a section of preserved ox fascia 
after 4 years of implantation in human tissue. 
Good capillary growth is evident at the pe- 
riphery. A network of collagen fibers and fibro- 
blasts has grown into the fascial graft com- 
pleting the division into bundles. The nuclei 
of the original fascial fibers have disappeared. 
Note the absorption of the peripheral bundles 
and their extensive replacement by collagen 
fibers. The preserved tissue can still be easily 
distinguished from the living tissue. 

OBSERVATIONS 

The most evident features are: 

1. The preserved ox fascia can be identified 
alter 4 years of implantation in human tissue. 

2. There is a very slow change in the char- 
acter and nature of the preserved fascial fi- 
brous tissue cells. 
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3. There is an abundant growth of capill:- 
ries and fibroblasts from the periphery into the 
fascial graft and complete absorption of the 
preserved fascial cells at the periphery. 

4. The absorption of the cellular detritus «/ 
the preserved fascia is noted. 

5. The fibers of the preserved fascia become 
rearranged into bundles as more fibroblastic 
and capillary ingrowth takes place. 

6. There is relatively little leucocytic intil- 
tration at the periphery of the graft and be- 
tween the bundles. 

7. There is no marked foreign body reac- 
tion, and giant cells are absent. 


DISCUSSION 

The use of dead material as grafts has been 
based principally on the work of Nageotte and 
Sencert (13, 14, 15). Nageotte (11) in 1916 
formulated a theory of the nature and origin 
of connective tissue. He believed that albu- 
minoid coagula are first formed from the pa- 
renchymal cells, that these coagula should not 
be regarded as living, and that their origin is 
similar to the formation of blood plasma. He 
called this coagulum ‘“‘the fundamental sub- 
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cance,’ and he believed that it was composed 


elementary collagen fibrils which give rise 
. collagen fibers, and that connective tissue 
formed by the penetration of fibroblasts into 
ie meshes of these fibers. The distinctive fea- 
re of Nageotte’s theory is that he insists 
on the fundamental nonliving character of 
| connective tissue substances. Baitsell’s (2, 
work supports Nageotte’s conclusions. The 
her theories held regarding the formation of 
nnective tissue are that it is made up of 
insformed portions of the exoplasm which 
mes from a syncytium of mesenchyme cells 
d also that the early syncytium of the me- 
nchyme cells secretes an amorphous gelatin- 
s nonliving ground substance in which the 
nnective tissue fibers form. Baitsell (4) ob- 
‘ved also the direct transformation of fibrin 
it into connective tissue fibers. Tissue cells 
lich grew into the fibrin clot developed into 
iroblasts. 

Nageotte believed that, since connective 
ssue substances are inert coagula formed 


irom living cells, one would not expect grafts 


such tissues to act as foreign bodies and in- 
ice phagocytosis, and similarly connective 
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tissue preserved in alcohol, since they have the 
same nonliving origin, should not produce 
phagocytosis and foreign body reaction. In 
other words, reaction to preserved fibers should 
be the same as that to living ones. He ex- 
plained the results of his experiments on the 
theory that the nonliving graft takes and be- 
comes adherent; that it soon becomes impos- 
sible to determine its limits because the union 
between the living and nonliving tissue has 
effected itself so perfectly. In his experimental 
studies the microscopic examination showed 
that the implanted graft blended with the liv- 
ing tissue until no line of demarcation could 
be detected. After the protoplasm of the cells 
of the preserved graft had been carried off by 
the migratory cells, or wandering macro- 
phages, new fibroblasts from the host flocked 
into the persisting connective tissue frame- 
work of the graft and established themselves 
in the place of the old inhabitants. Circula- 
tion became established by the growing in of 
small vessels from the host, and in time it was 
actually impossible to tell that the graft has 
been dead when it was implanted. Nageotte 
called this process the “reviviscence.”” The 


Fig. 7. 


only phagocytosis which he was able to ob- 
serve was that which was necessary for the re- 
moval of protoplasm of the preserved graft. 
Nageotte grafted, with success, cartilage, ten- 
don, segments of arteries, and nerves. 

Nageotte (12) and Sencert (17), Auvray, 
Dustin, Jalifier, Christophe, and many others 
have grafted successfully preserved animal 
tendon, nerves, and even an entire patella 
with good results. 

The animal experiments of Koontz are of 
significance in this connection—heterogeneous 
and homogeneous grafts did not show any dif- 
ference—they both healed and did not show any 
intolerance of the host tissues for the graft. 
Koontz believed that the preservation of the 
graft in alcohol eliminates the antagonistic 
action of foreign protein. It is an important 
fact that fibroblasts did not grow around the 
grafts at any time in sufficient numbers to 
produceencystment. No foreign body reaction 
was noted by Koontz. He concluded that after 
a period of a few months it would be impos- 
sible to distinguish the living from the pre- 
served tissue graft after that had been trans- 
planted into living connective tissue. 
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The results of the experimental work of 
Hass agreed very closely with those of Koontz. 
He showed that the transplanted preserved 
fascia united firmly with the muscle and did 
not tend to take the form of tendinous struc- 
tures as the live graft usually did. Micro- 
scopically close intermingling of the muscle 
and the transplanted fascia was observed. 
There was no evidence of a foreign body reac- 
tion. There was no difference between the 
union of preserved fascia with the muscle and 
that of living fascia. Muscle cells appeared to 
be transformed into the elements of fibrous 
tissue and aided in the uniting process. 

Rosenblatt and Meyers found very good 
union between preserved fascia and living tis- 
sue although they noted some foreign body 
reaction around the graft. They believed that 
the fascial graft acted as an element for sub- 
stitution of connective tissue and was in part 
absorbed. 

There is no evidence in the observations re- 
ported in the present study to support Na- 
geotte’s theory of the nature and origin of the 
connective tissue. From the data obtained in 
my experiments it is clear that the preserved 
tissue does not in itself become a living tissue 
at any time although the value of the pre- 
served tissue is quite evident. When a tissue 
is dead, its intracellular chemistry changes, 
and the devitalized material is absorbed and 
replaced by other tissue cells. The absorption 
may be slow if the material has been fixed in 
alcohol. The amount of foreign body reaction 
depends on the chemical and physical nature 
of the foreign body; and since fixed connective 
tissue cells are not irritating, they need not 
produce such a reaction. However, there oc- 
curs sufficient phagocytosis for the absorption 
of the foreign cellular detritus. This is well 
seen in the sections. 

It may not be advisable to use the expres- 
sion that preserved tissue unites or heals with 
living tissue, as used by Nageotte, Koontz, 
and others. It remains an integral part for a 
long time but eventually is replaced, at least 
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to a considerable extent, by living fibroblasts 
to form new connective tissue. 

The importance of such preserved fascia lies 
in the fact that it can be used in various plastic 
surgery procedures as a framework into which 
normal tissues may grow. It has sufficient 
strength to serve in place of normal tissue for 
long periods of time, and it rapidly becomes 
firmly attached to these tissues in man. 


SUMMARY 


A study of the fate of preserved heterogen- 
eous grafts of fascia when transplanted into 
living human tissue is reported. Such grafts 
have been observed and studied over a period 
of 4 years. 

The preserved fascia rapidly becomes ad- 
herent to the human tissues and remains so for 
a long period of time. It is gradually replaced 
by the ingrowth of fibroblasts and capillaries 
and the formation of human connective tissue. 
This process was still incomplete, however, 
after 4 years. 

A short review of the experimental studies 
in fascial transplants is given. 

Photomicrographs of sections of preserved 
ox fascia after periods of from 1 week to 4 
years in living human tissue are presented. 

The advantage of preserved ox fascia in 
plastic surgical work is emphasized. 
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PERITONITIS OF APPENDICEAL ORIGIN TREATED 
WITH MASSIVE DOSES OF PENICILLIN 


Report of 50 Cases 


GEORGE CRILE, Jr., M.D., F.A.C.S., Commander, M.C., U.S.N.R., Cleveland, Ohio 


HI purpose of this article is to re- 

port a group of 50 cases of proved 

peritonitis of appendiceal origin which 

were treated with large doses of 
penicillin over a long period of time. The 
peritonitis was controlled in all cases and all 
intra-abdominal masses resolved spontane- 
ously without drainage. The dosage of peni- 
cillin was 100,000 units given every 2 hours, 
intramuscularly, for 2 to 6 days, followed by 
smaller amounts for 3 to 4 days. 

REVIEW OF LITERATURE 

In spite of the fact that penicillin has been 
widely used in the treatment of peritonitis, 
little has been written on this subject. Craig 
and others report 7 cases of peritonitis in which 
20,000 unitsof penicillin was givenevery 2 hours 
with good results in the majority of the cases. 
There is no report in the literature of a series 
of cases of peritonitis treated with large doses 
of penicillin given over a long period of time. 
Yet in 1944, Fauley and others reported that 
in dogs peritonitis induced by ligation of the 
blood supply of the appendix could be con- 
trolled by the administration of penicillin in 
doses equivalent to 22,500 units per hour 
given to a 150 pound man over a period of 7 
days. The mortality in untreated controls was 
92.6 per cent; the mortality in those treated 
from the time of operation was o per cent, and 
the mortality of those treated after 12 hours 
Was 21 per cent. 

It has been established by the work of Ory 
and others that penicillin given parenterally 
enters the serous cavities of the body and is 
present in ascitic fluid in approximately the 
same concentration as in the blood (7). 
Loewe and others, moreover, have established 
that the level of penicillin attained in the 
blood is almost directly proportional to the 
dosage of penicillin given intramuscularly or 


intravenously. When 100,000 units of peni- 
cillin is given intramuscularly the level in the 
blood rises to 1.7 units per cubic centimeter of 
blood 30 minutes after the injection, falls to 
0.8 unit 60 minutes after the injection, and to 
0.3 unit after 120 minutes. Craig and others 
state that a level of 0.02 unit per cubic centi- 
meter is effective for the control of most 
organisms sensitive to penicillin. It is thus ap- 
parent that when 100,000 units of penicillin is 
given every 2 hours, the lowest levels, occur- 
ring just before the next injection, are still 
over 10 times in excess of minimal effective 
levels, and the maximum levels are over 80 
times as high. There is reason to believe that 
it is necessary to maintain these high levels 
over a long period of time if peritonitis 
secondary to appendicitis or perforation of the 
colon is to be controlled. 


CLINICAL MATERIAL 


Definition of peritonitis of appendiceal origin. 
From November 1, 1944, to November 1, 1945, 
at the U.S. Naval Hospital, San Diego, over 
goo appendectomies were performed. In ap- 
proximately 70 per cent of these cases, true 
acute appendicitis was present. In a little 
over 5 per cent of the cases, peritonitis was 
found. It is this group of patients, with peri- 
tonitis of appendiceal origin, with which this 
paper is concerned. 

For this study no case was accepted as 
peritonitis of appendiceal origin unless at the 
time of operation an established purulent 
peritonitis or appendiceal abscess was present. 
Cases in which the appendix was ruptured in 
its removal but in which there was no evidence 
of an established peritonitis were eliminated. 

If operation was deferred and the peri- 
tonitis was treated conservatively, such a case 
was not included unless there was strong 
clinical evidence of peritonitis subsequently 
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proved by the development of a palpable mass 
or by an interval operation confirming the 
presence of a gross perforation of the appen- 
dix. Also excluded from this group were pa- 
tients who did not develop a mass and who 
either did not have an interval appendectomy 
or whose appendix at the time of appen- 
dectomy failed to show gross evidence of 
perforation. 

Twenty-five of the 50 patients in this group 
were considered on clinical grounds to have 
generalized and 25 to have localized perito- 
nitis. In 8, definite abdominal masses were 
palpable at the time of admission and in 25, 
pelvic or abdominal masses were palpable at 
some time during the course of the illness. All 
of the patients were sick, and it is clear that 
their illnesses represent the most serious com- 
plications of appendicitis. 

The following information concerning the 
50 cases of proved peritonitis is of importance: 
The average temperature on admission was 
102.6 degrees, with a high of 105 and a low of 
100. The average pulse on admission was 109, 
with a high of 130 and a low of go. The average 
white blood count on admission was 17,000, 
with a high of 30,000 and a low of 5,000. The 
average duration of illness prior to entry was 
3.2 days. There were 25 patients with general 
peritonitis, 25 with localized peritonitis, 8 in 
whom a mass was palpable on admission, 25 
in whom there was a palpable mass at some 
time (15 pelvic and 10 abdominal). Conserva- 
tive treatment of peritonitis was carried out 
in 23' patients, exploratory operation without 
appendectomy in 5, immediate appendectomy 
in 22. 

The average duration of the illness before 
admission of patients subjected to appen- 
dectomy was 2.9 days, and of those treated 
conservatively, 3.8 days. In only 2 cases were 
the symptoms over a week’s duration. Treat- 
ment, if any, prior to entry, had consisted in a 
small percentage of cases, of the administra- 
- tion of sulfonamides and in 2 or 3 instances of 
small amounts of penicillin. In 5 cases sulfa- 
nilamide was placed in the peritoneal cavity 
at the time of operation, and in 1 case 200,000 

In all but 3 cases, interval appendectomy confirmed the presence of a 
gross perforation of the appendix. In the other 3, operation was not per- 


formed, but diagnosis was established by the development of a definite 
mass in the right lower quadrant. 
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units of penicillin solution was left in the 
abdomen. 

A McBurney incision was used in all but 4 
of the cases. The stump of the appendix was 
not inverted, and fine cotton or catgut was 
used for closure of the abdominal wall. 

TREATMENT OF PERITONITIS 

Penicillin. As soon as the diagnosis of 
peritonitis was made, all patients were given 
100,000 units of penicillin every 2 hours intra- 
muscularly in procaine solution or by con- 
tinuous intravenous drip. This treatment was 
continued until signs of improvement ap- 
peared. The longest course of this dosage of 
penicillin was 10 days, the shortest was 1 day, 
and the average was 3!2 days. In the begin- 
ning of the period in which these cases ap- 
peared, when penicillin was scarce and costly, 
every effort was made to use as little as possi 
ble and the dose was usually halved after the 
first day. Later it was found more economical 
to give the larger doses for at least 3 or 4 days 
and then to continue with 50,000 units every 
2 hours or 100,000 units every 4 hours for at 
least 3 more days. If the large doses were 
discontinued too soon, recurrences of the peri- 
tonitis were apt to appear or the patient 
developed a localized mass. A second course of 
penicillin would again result in the subsidence 
of all symptoms and signs of peritonitis and in 
the ultimate resolution of the mass (Fig. 1). 

In the early days of this experience with 
penicillin, an attempt was made to set up a 
standard treatment for all cases. One hun- 
dred thousand units was given every 2 hours 
for the first day, then 50,000 units every 2 
hours for 2 days, 50,000 units every 4 hours 
for 2 days, and finally 25,000 units every 4 
hours for 2 days. On several occasions there 
were recurrences of elevation of temperature 
and of the symptoms and signs of peritonitis 
while the patient was still receiving 25,000 
units of penicillin every 4 hours. The schedule 
was changed therefore, and the full dosage 
was maintained until the clinical signs of 
peritonitis subsided or until the patient had 
been on 100,000 units of penicillin every 2 
hours for at least 6 days. Four days was suf- 
ficient to control the average case, and if satis- 
factory improvement occurred, the dosage 
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was reduced to 100,000 units every 4 hours. 
Fifty thousand units every 2 hours maintains 
a better level in the blood, but after 4 or 5 days 
the patients complain about the injections, 
and since by this time they are usually feeling 
much better, it is sometimes difficult to keep 
their co-operation. It is unwise, however, to 
discontinue large doses of penicillin on at least 
a 4 hour schedule before the sixth day of treat- 
ment, and sometimes 10 or 12 days may be 
required before large intra-abdominal masses 
begin to resolve. 

The dosage, 100,000 units every 2 hours, is 
an arbitrary one and may be higher than re- 
quired for some, and lower for others. Several 
patients responded well to 50,000 units every 
2 hours, and 1 patient responded slowly to 
doses of 200,000 units every 2 hours. At 
least 3 patients receiving 30,000 units every 3 
hours showed evidence of the spread of perito- 
nitis or developed recurrences of localized 
masses with rising temperature and pulse 
rates when the dosage was lowered to this 
level. Similarly, several patients who had re- 
sponded dramatically to large doses of peni- 
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Localized peritonitis, 2 days’ duration, with mass in right lower quadrant. All 
symptoms and signs subsided on treatment with penicillin. Recurrence when dosage was re- 
duced to 25,000 units every 4 hours. Mass, fever, and symptoms permanently controlled 
with second course of 100,000 units of penicillin every 2 hours. r 


cillin developed recurrences of their peritonitis 
when the administration of penicillin was dis- 
continued after 1 or 2 days. In all of these 
cases the disease was again controlled by the 
prolonged administration of 100,000 units 
every 2 hours. Since side effects appear to be 
no more common when large doses are used 
than when the usual ones are given, and since 
the drug is now relatively inexpensive, it 
would seem safer to err on the side of over- 
dosage. This point of view is supported by 
experiences in the treatment of sulfonamide or 
penicillin-resistant gonorrhea, in which studies 
it has been observed that if inadequate doses 
are at first given, a resistant strain of gono- 
coccus is apt to develop (3). 

There is reason to believe that certain of the 
commercial preparations of penicillin contain 
more of the fraction X than others. This 
fraction is from two to eight times more ef- 
fective against the hemolytic streptococcus, 
the gonococcus and other organisms than is 
the fraction G, although its efficacy against 
the standard test organism, staphylococcus, 
is the same (8). 

















At one time, in this series, there was a group 
of 14 cases which did not respond as well as the 
previous cases had, and in checking back it 
was found that the brand of penicillin had 
been changed. At the same time, on another 
service, there was encountered an extraordi- 
narily high percentage of penicillin-resistant 
cases of gonorrhea. When a different brand of 
penicillin was used, .the penicillin-resistant 
cases obtained good results. One patient with 
peritonitis, resistant to the first brand of peni- 
cillin, responded promptly to a course of 
treatment with the second. Five brands of 
penicillin in all have been used in this series, 
and all but one have proved satisfactory. 

Position. No attempt was made to main- 
tain Fowler’s position unless abdominal dis- 
tention or dyspnea rendered the patient more 
comfortable in this position. Bed rest was in- 
sisted upon until the patient became afebrile. 

Diet. Clear fluids were allowed ad Jib. from 
the time of entry unless the patient was dis- 
tended or vomiting. If the patient was unable 
to take adequate fluids by mouth or if dis- 
tended, 5 per cent glucose in water or saline 
was given intravenously to make a total in- 
take of 3,000 cubic centimeters daily. 

Gastric suction. Continuous gastric suction 
was used in patients who were distended or 
vomiting. The amount of fluid and salt lost 
by suction was estimated and_ replaced 
parenterally. Patients were allowed to drink 
clear fluid. 

Miller-A bbott tube. If gastric suction failed 
to decompress the abdomen or if the returns 
from the stomach indicated that ileus was 
present, a plain plate of the abdomen was 
taken. If this showed the slightest evidence 
of small intestinal obstruction, a Miller- 
Abbott tube was passed without delay. As 
soon as the Miller-Abbott tube passed the 
pylorus, the patient was allowed to take clear 
fluids, and when the tube had entered the 
ileum a soft diet was given. 

It was not found necessary or desirable to 
use hot stupes on the abdomen. None of the 
patients in this group was seriously ill more 
than 4 days, and none went more than 4 days 
without taking food by mouth. For this 
reason, the glucose was not supplemented with 
amino acids. Since the plasma proteins did 
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Fig. 2. Composite temperature chart of 21 consecutive 
cases of peritonitis treated with large doses of penicillin. 


not fall and since edema occurred in no case, 
plasma was not necessary. In no instance did 
anemia below 65 per cent hemoglobin occur, 
and no transfusions were given. The leuco 
cytes showed little alteration during the 
febrile part of the illness and rechecked leuco- 
cyte counts while the patients were still ill, 
averaged 16,coo as compared to 17,000 on ad- 
mission. In no instance did the leucocytes fall 
below 5,000 and almost without exception 
immature forms and toxic granulations de- 
creased. One patient entered the hospital 3 
days after an appendectomy for a perforated 
appendix. At the time of admission his tem- 
perature was 105, pulse 120, and he had classi- 
cal signs of a generalized peritonitis. His 
white blood cells were only 5,000 and the dif- 
ferential blood count showed a marked leu- 
cemoid reaction, with 6 myeloblasts, 2 pre- 
myelocytes, 14 myelocytes, 11 juveniles, 13 
band forms, 33 segmented forms, 11 lympho- 
cytes, 8 questionable myeloblasts, and 2 
unclassified cells. The leucocyte count rose 
steadily and the leucemoid reaction subsided 
following the administration of large doses of 
penicillin. 

Oxygen was not used and distention was 
controlled, when necessary, by gastrointesti- 
nal intubation. 
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Fig. 3. Appendicitis of 2 days’ duration. 


} Appendectomy with finding of diffuse peritonitis. 
Peritonitis controlled with large doses of pericillin. 


Five days after penicillin was discon- 


tinued symptoms recurred and large mass, palpable by both rectal and abdominal examina- 
tion, filled the pelvis. Second course of penicillin resulted in resolution of mass. 


COURSE OF 

The course of the peritonitis in these 50 
cases differed in several striking respects from 
that seen prior to the use of penicillin. The 
patients did not appear sick after the first 
2 days. In no instance did the peritonitis ap- 
pear to spread after the first 24 hours of treat- 
ment, and in all cases but one, definite clini- 
cal improvement had occurred by the fourth 
day. The abdomen lost its exquisite tender- 
ness after the second day, and rigidity 
simultaneously disappeared. Distention was 
not often seen and ileus was minimized. 
Many of these patients did not vomit and 
were able to take a full liquid diet throughout 
the course of the disease. Most of them were 
alert, read magazines or newspapers, and did 
not seem to be uncomfortable. 

Temperature. In no instance did the tem- 
perature or pulse rate rise higher after the 
first 2 days of treatment. In 50 per cent of the 
cases the temperature was normal by the end 
of the fifth day of treatment. The average 
febrile period for the entire group was 8 days 
before the temperature failed to rise over 99 
for a 24 hour period. Nine patients ran a low- 
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grade fever, fluctuating from normal to 100 
for over 10 days, and 1 patient remained 
febrile for 21 days. In the latter case a drain 
had been left in the pelvis and there was a 
profuse purulent drainage and wound infec- 
tion, but the temperature did not rise over 
100. A composite temperature chart of the 
first 21 cases treated with large doses of peni- 
cillin is depicted in Figure 2. The temperatures 
of the last 29 cases reached normal in exactly 
the same number of days as the first group, 
but their charts were not available for in- 
corporation in the graph. 

Pulse rate. One of the characteristic signs 
of uncontrolled peritonitis is an elevation of 
the pulse rate out of proportion to that of the 
temperature. Yet in this group the highest 
recorded pulse rate of the day had fallen be- 
low 100 by the third day (average) and in 
only 4 instances did the pulse rate remain 
over 100 longer than 1 week. 

Ileus. Most patients with peritonitis ex- 
perience considerable ileus, become distended, 
vomit, or put out large amounts of green or 
brown material by gastric suction. The ma- 


jority in this group did not show signs of pro- 
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nounced ileus, or if they did so, it was only for 
a day or two. One explanation of this 
phenomenon is that penicillin controls the 
invasive qualities of the bacteria and mini- 
mizes the tendency to produce a paralytic 
type of ileus. This absence of cellulitis like- 
wise may explain the rapidity with which 
the tenderness and rigidity of the abdomen 
subsides. The relatively slight amount of 
ileus and the consequently minimal loss of 
fluid and chlorides renders these patients easy 
to keep in fluid and chloride balance. Few 
alterations in blood chlorides were observed. 

Despite the low incidence of paralytic ileus, 
true mechanical obstruction of the small 
bowel was fairly common. In 13 cases there 
was x-ray and clinical evidence of obstruction 
and in 12 of these 13 cases the obstruction was 
associated with the presence of a palpable 
mass. It is thus probable that the ileus was 
the result of mechanical obstruction in an 
inflammatory mass rather than secondary to 
the paralytic action of a generalized perito- 
nitis. In every case the passage of a Miller- 
Abbott tube corrected the obstruction and 
in only 1 instance did it recur and require a 
second decompression. 

Masses. During the acute stage of peri- 
toneal irritation there is often so much rigidity 
that it is impossible to determine whether or 
not a mass is present. In only 8 cases was a 
definite mass palpable at the time the patient 
entered the hospital. But at one time or 
another during the course of the disease, 50 
per cent of the patients developed intra- 
abdominal masses, 15 patients developed a 
pelvic mass palpable only by rectum and 10 
developed masses easily palpable through the 
abdominal wall. All of these masses were lo- 
cated in the lower abdomen. 

It has been estimated by Ochsner and 
Johnston that in cases of appendiceal perito- 
nitis treated conservatively, three-fourths will 
subside spontaneously without going on to ab- 
scess formation (6). These authors state that 
in the remaining 25 per cent, incision and 
drainage of the abscess will be necessary. In 
this series of 50 patients, 26 were treated 
without appendectomy or drainage of an ap- 
pendiceal abscess, 23 of these having had no 
operation and 3 having been merely explored. 
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Fig. 4. Secondary rise of temperature due to penicillin. 
Slow pulse and prompt return to normal of temperature 
curve occurred as soon as administration of penicillin was 
discontinued. 





In 15 patients a mass developed, but under 
treatment with 100,000 units of penicillin 
every 2 hours, 4 to 8 days, they became afe- 
brile and free of symptoms; the masses lost 
their tenderness, became smaller, and eventu- 
ally disappeared. In no instance were incision 
and drainage necessary and insofar as it was 
able to be determined, there was no instance in 
which pus was discharged spontaneously into 
the bowel. In several patients, symptoms re- 
curred after being once controlled,and the mass 
became larger after treatment with penicillin 
was discontinued, but in each a second course of 
treatment resulted in a second remission and 
eventually in complete resolution of the mass. 
Figure 3 depicts the temperature chart of a 
patient who required a second course of peni- 
cillin to control a pelvic mass. 

Some of the masses were so large as to cause 
a visible asymmetrical deformity of the ab- 
domen or to fill the pelvis so completely that 
on rectal examination the rectum appeared to 
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Fig. 5. 





Localized peritonitis with mass in right lower quadrant and pelvis. 


No operation. Patient apparently refractory to second course. 


be occluded. In 2 instances fluctuation could 
be detected by rectal examination, and at- 
tempts were made to provide drainage by 
forcing a passage through the rectal wall. Un- 
like the usual pelvic abscess when such a pas- 
sage is accomplished with ease, it was found 
that the tissues were not friable and that the 
wall of the rectum was so normal as to render 
difficult the passage of finger or instrument. 
The attempt was therefore abandoned, and 
the tluctuant area gradually disappeared and 
the mass resolved. Passage of pus was never 
detected. 

Another remarkable finding about the 
masses is the absence of acute tenderness. 
They are sensitive to deep pressure, but when 
they are resolving they present few of the 
features of an appendiceal abscess. In the 
case of one man in his fifties, the absence of 
tenderness and the presence of a hard fixed 
mass in the right lower quadrant led to the 
suspicion that the peritonitis had originated 
from a carcinoma of the cecum. Subse- 
quently, it was proved that the appendix was 
perforated. 


In 7 cases, intra-abdominal masses de- 


veloped following appendectomy. Rogers and 
Faxon encountered 40 such cases at the 
Massachusetts General Hospital. In 50 per 
cent of these patients the masses resolved 
spontaneously, 16 required abdominal drain- 
age, and 4 required rectal puncture. Four pa- 


tients died. None of the 7 patients in this 
series required drainage and all resolved 
spontaneously. In 1 or 2 instances other than 
these 7 cases there may have been spon- 
taneous drainage of small amounts of pus from 
the abdominal cavity through the wound but 
it was not possible to tell whether the abscess 
was deep in the abdominal wall or super- 
ficially located in the peritoneal cavity. In 
any case, all definite intra-abdominal masses 
resolved spontaneously without surgical inter- 
vention. 

Infection of wounds. The administration of 
penicillin may cause a slight reduction in the 
incidence of wound infection, but it will not 
prevent it. Thirty-six per cent of the wounds 
became infected, but in no instance did a 
severe infection develop. The remarkable 
thing about the wound infections was the 
absence of severe local or systemic reaction. 
Often they behaved like cold abscesses, 
pointed, became fluctuant, and discharged 
spontaneously without making themselves 
evident by pain, a significant febrile reaction, 
or redness or tenderness of the tissues sur- 
rounding the wound. In no instance was there 
extensive cellulitis. Provided no deep sinuses 
were present, the wounds healed with re- 
markable rapidity after the discharge of the 
pus. 

Side effects of penicillin. Approximately 100 
patients treated with 100,000 units of peni- 
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Fig. 6. Diffuse pelvic peritonitis due to perforation in 
carcinoma of sigmoid. Penicillin instilled in peritoneal 
cavity and given parenterally. Death by pulmonary em- 
bolism on third postoperative day. Autopsy showed no 
peritonitis. 





cillin every 2 hours for varying lengths of 
time had no serious side effects. Urticaria is 
the most distressing symptom, but it is rare 
and seems to occur no more frequently with 
large than with small doses. 

Fever may occur and it is characterized by 
elevation of the temperature without a cor- 
responding elevation of the pulse rate or in- 
crease in the clinical manifestations of the 
disease (Fig. 4). 

SUMMARY OF CLINICAL COURSE 

The clinical course of peritonitis of ap- 
pendiceal origin treated by large doses of 
penicillin given over a long period of time 
can be summarized as follows: 

rst and 2nd day. No apparent change in the gen- 
eral condition of the patient. Peritonitis does not 
appear to spread. 

3rd day. Improvement in patient’s clinical condi- 
tion; pulse and temperature are lower; patient feels 
better; ileus subsiding; abdomen less rigid and 
tender. 

4th day. If the patient is not definitely improved 
it is likely that mechanical small intestinal obstruc- 
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Fig. 7. Severe peritonitis. No operation. 
tion is present. Roentgenogram of the abdomen 
should be made. 

5th and 6th day. Tf there is no obstruction, patient 
is usually feeling well, eating a soft diet, and is alert 
and comfortable. 

7th day. Occasionally intra-abdominal masses 
persist, but there is little fever and no symptoms. 

Sth to 12th day. Vf penicillin has been discon- 
tinued, signs of recrudescence of infection in ab- 
dominal abscesses should be looked for. A low-grade 
fever may be disregarded, but if it rises higher daily, 
or is accompanied by increasing pain, tenderness, or 
“‘vas pains,’ a second course of penicillin should be 
given. 

Although this summary characterizes the 
course of the average case, an occasional 
resistant case will be encountered. If this 
occurs, one should not be discouraged but 
should continue treatment for 8 to 10 days. 
Eventually a response is usually obtained 
(Fig. 5). 

Results of treatment of peritonitis with peni- 
cillin. In all of the 50 cases of proved perito- 
nitis of appendiceal origin reported in this 
series the peritonitis has been controlled by 
the administration of penicillin. No intra- 
abdominal abscesses have drained spontane- 
ously into the bowel or have required surgical 
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Fig. 8. Diffuse peritonitis. 
discharge of pus. 


No operation. 


drainage. All intra-abdominal masses have 
eventually resolved, although several have re- 
quired two or three courses of treatment. 
There have been no deaths as a direct result 
of peritonitis. The 1 death that occurred was 
due to thrombosis of the mesenteric veins, an 
indirect result of peritonitis which at the time 
of death was well controlled. 


CASE REPORT 

The patient was a young man who entered the 
hospital with a history of abdominal pain of 12 
hours’ duration. Abdomen was rigid enough to sug- 
gest the diagnosis of a perforated ulcer. Operation 
was performed immediately and what appeared to 
be a generalized purulent peritonitis was found. A 
culture showed Bacillus proteus and Escherichia coli. 
The appendix was perforated near its base. 

Convalescence was uneventful for 3 days. The 
temperature fluctuated between 100 and 102, and 
the pulse rate remained elevated. On the third 
postoperative day the patient appeared a little 
better and the abdomen was somewhat softer. Later 
in the day his pulse became rapid and within a few 
hours it was imperceptible. The patient became de- 
lirious, then comatose, and despite supportive ther- 
apy, expired. 

Postmortem examination revealed the general 
peritoneal cavity to be clean and glistening. An 
abscess approximately 1 inch in diameter containing 
thick white pus was present in the right iliac fossa 


Large pelvic mass gradually absorbed without 


and a similar one was in the left. In the pelvis was 
another encapsulated abscess about 2 inches in di 
ameter. The remainder of the peritoneal cavity was 
filled with an enormous amount of clear, blood 
stained fluid, and the lumen of the small bowel was 
filled with this same material. Further examinatio: 
revealed a diffuse thrombosis of the smaller mesen 
teric vessels. The remainder of the examination 
showed nothing remarkable. 

This patient unquestionably died as the indirect 
result of peritonitis, but the localized and com- 
pletely walled-off abscesses were not sufficient to 
have caused his death had he not developed a 
thrombosis of the mesenteric veins. This was th 
only fatality from appendicitis among the goo 
patients operated upon in the past year. 

Peritonitis secondary to perforating lesions of the 
large bowel appears to respond as readily to peni- 
cillin as does that due to appendicitis, provided of 
course that the contamination of the peritoneal cav- 
ity is controlled by exteriorizing or resecting th 
involved segment. Three patients with perforated 
carcinomas of the colon and one with a perforated 
diverticulitis of the colon have been operated upo1 
and the involved bowel resected. In all cases from 
12 to 36 hours had elapsed since the perforation and 
a diffuse purulent peritonitis was present. Yet in all 
cases the peritonitis was controlled. One patient ex 
pired as the result of a massive pulmonary embolism 
on the third postoperative day. A carcinoma of th« 
sigmoid had perforated nearly 36 hours before. The 
pelvis contained several hundred centimeters of 
thick pus and the entire abdomen was rigid and gave 
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lig. 9. Mass in right lower quadrant. No operation. 


the appearance of a generalized peritonitis. The 
carcinoma was resected, the pus was aspirated from 
the pelvis, and 200,000 units of penicillin was placed 
in the peritoneal cavity. Two hundred thousand 
units was given intravenously and 100,000 units 
every 2 hours. On the third postoperative day, the 
temperature was between 99 and 100.5, the pulse 
between 100 and 130, and the abdomen was soft, 
flat, and not tender. The patient expired suddenly. 
Autopsy showed a massive pulmonary embolism, 
but aside from a little redness of the peritoneum, 
there was no evidence of peritonitis and no pus or 
fluid was present (Fig. 6). 

In this series, the results of the management of 
appendiceal peritonitis have been much the same 
whether immediate operation was performed or 
whether the peritonitis was managed conservatively. 
In each case the average length of time before the 
temperature fell to normal was 8 days. Masses 
were palpable more frequently in the patients whose 
appendices were not removed. Mechanical intesti- 
nal obstruction, associated with the masses, occurred 
more frequently in the group not operated upon. 

In the group operated upon, on the other hand, the 
patients appeared somewhat sicker, and experienced 
a more profound toxic reaction from the peritonitis. 
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Fig. 10. Abdomen explored. Abscess found but not dis 
turbed. Appendix not removed. 





The only death that occurred was in the operated 
upon group. Since intestinal obstruction of in 
flammatory origin is easily corrected by decompres 
sion with a Miller-Abbott tube, and since little can 
be done to combat the overwhelming toxemia in- 
cident to operation performed in the face of a fulmi- 
nating peritonitis, it is my impression that con- 
servative treatment is the safer method of dealing 
with seriously ill patients. In most cases, and 
especially when the general condition of the patient 
is good and sufficient penicillin is given to control the 
peritonitis, there is little to choose between the two 
methods of treatment (Figs. 7 to 12). 


EVALUATION OF STUDY 

There is strong evidence that peritonitis of 
appendiceal origin in both man and dog can be 
controlled by large doses of penicillin given 
over a long period of time. There is also evi- 
dence that penicillin levels of the blood are 
proportional to the amounts given intra- 
muscularly and that the drug is present in 
ascitic fluid in about the same concentration 
as in the blood. Yet penicillin in concentration 
up to 20 units per centimeter does not inhibit 
the growth of Escherichia coli (1). Escherichia 
coli and other penicillin resistant organisms 
are almost always found in the cultures taken 
from patients with appendiceal peritonitis. 
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Ilow can it be explained that peritonitis due 
to mixed infections is controlled by concen- 
trations of penicillin less than 1/10 of the 
minimum level required to inhibit the growth 
of Escherichia coli, the predominant organism 
in the infection? And why is it that whereas 
in most infections the results of chemotherapy 
are prompt and dramatic, manifesting them- 
selves within 24 hours of the initiation of 
treatment, in the treatment of peritonitis the 
results become apparent slowly? And, finally, 
why is it that four or five times the usual ef- 
fective dose of penicillin is required to obtain 
a satisfactory result? 

‘These questions can best be answered in the 
light of Altemeier’s studies. Altemeier has 
shown that cultures of Escherichia coli or of 
Bacillus pyocyaneus have the property of 
destroying the activity of penicillin. If a 
known amount of penicillin is incubated with 
a culture of Escherichia coli, 98 per cent of the 
activity of the penicillin is destroyed in 12 
hours. 

This ability of Escherichia coli to destroy 
the activity of penicillin could well account for 
the fact that large doses of penicillin are re- 
quired to control the gram positive cocci when 
they are growing in a mixed infection and are 
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Fig. 12. Appendiceal abscess ruptured at operation 
Appendix removed. 
associated with Escherichia coli. It also ex- 
plains why it takes several days and large 
amounts of penicillin to control infections due 
to a mixture of Escherichia coli and gram 
positive cocci. By giving enough penicillin 
over a long period of time eventually mor 
penicillin is given than the Escherichia coli 
can destroy, and finally there is built up a suf- 
ficient concentration of active penicillin to 
inhibit the growth of the virulent cocci. 

Although it can now be seen how it is pos- 
sible for large doses of penicillin given over a 
long period of time to inhibit the gram posi 
tive cocci, there is still no explanation as to 
why penicillin, in concentrations insufficient 
to inhibit Escherichia coli, eventually results 
in control of infections in which this organism 
predominates. It is possible that Escherichia 
coli, in pure culture, is not a pathogenic or- 
ganism, but is in reality a mere saprophyte. Ii 
this were the case one need not rely on chemo 
therapy to control it, as the normal defense 
mechanisms of the body would be able to deal 
with it once the gram positive cocci were in- 
hibited. The absence of cellulitis around the 
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Fig. 13. Acute appendicitis. Patient received 100,000 units of penicillin every 2 hours 
for 1 day. Penicillin then discontinued and within 5 days there was recurrence of signs 
and symptoms of localized peritonitis. Second course of penicillin then given over a period of 
12 days. Temperature again fell to normal and signs of peritonitis disappeared. Ten days 
after patient had become afebrile, operation was performed and abscess containing several 
ounces of foul pus with Escherichia coli odor was found. Since systemic reaction had sub 
sided and the mass was steadily decreasing in size, it is probable that this mass would 
have been absorbed spontaneously without surgical drainage. 


infected wounds of patients receiving large 
doses of penicillin, the absence of tenderness of 
large intra-abdominal masses, the absence of 
iriability of the tissues overlying these masses, 
the absence of paralytic ileus in the face of 
diffuse peritonitis when adequate doses of 
penicillin have been given for a few days, all 
of these findings and the frequent observation 
that the temperature may be normal and the 
patient may feel well in the presence of a large 
intra-abdominal mass, point to the fact that 
it is not Escherichia coli but the gram positive 
cocci that are the chief offenders in perito- 
nitis. If the cocci are controlled, the peritoni- 
tis is controlled and the marvelous defensive 
and absorptive mechanism of the peritoneum 
is able to take care of the saprophytic or 
weakly pathogenic Escherichia coli infection. 
_ In wounds, the defensive and absorptive ac- 
tion of the peritoneum is not available and, 
moreover, there is suture material, strangu- 
lated tissue, serum, and blood, in which 


. 


Escherichia coli can grow. Even if it does not 
invade and cause a cellulitis, a wound infec- 
tion of low virulence is apt to develop. In- 
stead of being absorbed, as it might be in the 
peritoneal cavity, eventually it drains. This 
explains the persistence of a normal ex- 
pectancy of wound infections despite treat 
ment with penicillin. 

In only 1 case in this series was an in- 
flammatory mass opened while it was still 
palpable. This patient had had 100,000 units 
of penicillin for 6 days and had been afebrile 
for 11 days. He had no symptoms, but a 
mass was still palpable. An interval appen- 
dectomy was advised and at operation, 4 or 5 
ounces of foul, fecal-smelling pus was ob- 
tained and the general peritoneal cavity was 
extensively contaminated. Yet there was little 
systemic reaction and the temperature did not 
rise over 100. Unfortunately, no culture was 
taken, but despite the fact that Escherichia 
coli must once have been present to produce 
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the odor, the patient had no‘systemic reaction 
and the mass was becoming smaller each day 
and probably would have resolved spon- 
taneously (Fig. 13). If sufficient penicillin is 
given to destroy the gram positive cocci, it 
would appear that the peritoneum can take 
care of the rest. 


SUMMARY AND CONCLUSIONS 


1. A group of 50 patients with proved ap- 
pendiceal peritonitis treated by the adminis- 
tration of 100,000 units of penicillin every 2 
hours for several days is reported. 

2. There was but 1 death in this series and 
this did not occur as the direct result of perito- 
nitis but from thrombosis of the mesenteric 
vessels. 

3. In all cases of spreading peritonitis, the 
infection was controlled by penicillin. 

4. In all cases of localized peritonitis with 
or without formation of a mass, the infection 
was controlled and the mass eventually was 
absorbed. 

5. In no case was it necessary to drain an 
intra-abdominal abscess and so far as 
known, there was no spontaneous drainage 
into the bowel. 

6. It is suggested that the mechanism of ac- 
tion of large doses of penicillin in mixed in- 
fections is against the virulent gram positive 
cocci. Escherichia coli is known to inactivate 
penicillin, hence large doses of pencillin must 
be given for long periods of time if effective 
action against the cocci is to be obtained. 


is 


7. It is further suggested that Escherichia 
coli in pure culture usually is of low virulence 
and that if the virulent gram positive cocci 
are controlled by chemotherapy, the peri 
toneum is able to localize and eventually ab 
sorb infections due to the remaining Es- 
cherichia coli. 

Note.—To check the in vitro resistance of mixed cul 
tures to penicillin, a heavily seeded 18 hour agar slant of 
staphylococci Strain N.R. RL 209 was washed with a 
6 hour broth culture of Escherichia coli. This was diluted 
to make a faintly turbid suspension and o.o1 cubic centi 
meter of this was used as the inoculum. 

After 24 hours’ incubation at 37 degrees smears were 
made of all tubes and stained by Gram’s method (see table). 

It is apparent that concentrations of penicillin of 0.030 
unit per cubic centimeter inhibited the staphylococcus in 
pure culture, but that concentrations of 0.312 unit per 
cubic centimeter were required to inhibit the staphylococ 
cus in the presence of Escherichia coli. The bacteriology 
was conducted by Mr. Alfred Reich of the Cleveland Clinic. 

The above figures indicate that approximately 8 times as 
much penicillin is required to control staphylococci in mixed 
culture without Escherichia coli as when the staphylococcus 
isin pure culture. This figure corresponds quite accurately 
with the increased dosage required to control mixed infec 
tions as compared with infections caused by gram positive 
cocci in pure culture. 
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TORSION OF THE 


SPERMATIC CORD 


LEANDER W. RIBA, F.A.C.S., M.D., Lieutenant Colonel, M.C., A.U.S., Chicago, Illinois, 
CARL J. SCHMIDLAPP, F.A.C.S., M.D., Captain, M.C., Cincinnati, Ohio 


ORSION of the spermatic cord has 
been discussed and reported in the 
medical literature since 1840. Dela- 
siauve described the first clinic case. 
in May, 1944, Ewert and Hoffman stated 
that the literature including June, 1943, re- 
vealed 489 cases of spermatic cord torsion. 
Many cases of torsion diagnosed at operation 
are never reported. Many cases in which 
operation is not done remain undiagnosed and 
the result is aseptic necrosis and late atrophy. 
the literature indicates that this urological 
emergency is still not recognized sufficiently 
carly to save many of these testes by surgical 
intervention. In 80 reported cases 64 (80 per 
cent) had been operated upon and in only 15 
23.5 per cent) could the testis be saved by 
detorsion. In 49, or 76.5 per cent, of the cases 
orchiectomy had to be performed for testicu- 
lar aseptic necrosis. The remaining 16 (20 
per cent) cases showed that 5 had spontane- 
ously reduced themselves; in 3 the detorsion 
was accomplished by the patient; in 5 im- 
mediate surgery was refused and later follow- 
up showed complete atrophy; in 3 others the 
diagnosis of torsion can well be questioned. 


ETIOLOGY 


A great deal has been written about the 
etiology of torsion, but some factors still re- 
main obscure. In the absence of trauma there 
exists a congenital anomaly which predisposes 
to acute or recurrent torsion. Torsion of the 
spermatic chord may occur outside of the 
tunica vaginalis (extravaginal) or inside of the 
tunica vaginalis (intravaginal). Extravaginal 
torsion occurs more readily in undescended 
testes in the presence of trauma and is much 
less common. Lowsley and others deny the 
occurrence of extravaginal torsion and accept 
only the case reported by Taylor in 1897. The 
intravaginal type of torsion is most common 
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and may occur in undescended and descended 
testes alike. Existing anomalies predisposing 
to intravaginal torsion are: imperfect descent, 
absent or long mesorchium, absent or long 
gubernaculum, high investment of the tunica 
vaginalis, intravaginal insertion of cremas- 
teric muscle, and redundant scrotum. In ad- 
dition, the vascular pedicle does npt enter the 
testis through the body but wth ad through 
the upper pole. With such an anomalous 
“cherry stem” vascular pedicle, an absent 
mesorchium and high investment of the tuni- 
ca, we have a perfect anlage for intravaginal 
torsion of the spermatic cord. Muschat has 
demonstrated cremasteric fibers inside ofthe 
tunica vaginalis which he believes undér the 
right conditions are responsible for “torsion. 
Indirect muscular. exertion and frauma fre- 
quently precede torsion. There are other 
cases, however, such as those gécurring during 
sleep, in which the exciting factor still remains 
obscure. The scrotal strygture which precipi- 
tates torsion is the contraction or segmental 
contraction of the ,cr¢masteric muscle. 

This condition may occur at any age; Heg- 
ner and Postma and Langley reported in- 
guinal torsion in 4 months old infants and 
©’Conoer reported one in a man 68. The ma- 
jority occur before the 20th year. O’Conor in 
124 cases found the average 13.3 years, and 
Abeshouse in 350 cases the average age 17.7 
years, Clute states that 47 per cent occur be- 
tween the ages of 15 and 25. Ewert and Abes- 
house report that the right and left sides are 
equally involved. Twenty-six cases of bi- 
lateral spermatic cord torsions have been re- 
corded. Scudder reported that about one-half 
(47 per cent) occur in undescended testes. 


SYMPTOMS 
The history of acute excruciating pain in 
the testis of a patient who has unassociated 
urinary tract infection should lead us to sus- 
pect an acute torsion of the cord. While this 
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acute pain may follow any type of muscular 
effort or exertion, it can awaken a patient out 
of a sound sleep. Patients may become nau- 
seated, vomit, and observe rather soon a sud- 
den swelling of the involved testicle. The pain 
may be most severe during the first 24 hours 
and after 48 to 72 hours it will spontaneously 
begin to subside. When the testis is in the 
groin or within the abdomen the correspond- 
ing thigh may be held in the semiflexed posi- 
tion. In the presence of urinary tract infec- 
tion or gonorrhea, the diagnosis of acute tor- 
sion becomes exceedingly difficult. 

Before the age of 20, a history of recurrent 
pain in one or both testes, in the absence of 
infection, should lead us to suspect chronic 
recurrent torsion in every patient. 

PHYSICAL FINDINGS 

The physical findings in the acute and 
chronic cases are quite dissimilar. In acute 
cases there is an early swelling, edema, and 
tenderness involving the affected scrotal sac. 
Prehn in 1937 noted in acute epididymitis 
that elevation of the testis would tend to re- 
lieve the pain while in acute torsion the pain 
was always aggravated (Prehn’s sign.) Also 
Ownby and Atkinson in 1942 emphasized the 
early edema and fixation of the scrotal con- 
tents to the adjacent coverings. They stated 
that when present Dr. James Dillon had re- 
peatedly called their attention to this valuable 
diagnostic aid (Dillon’s sign.) Often the testi- 
cle will be elevated but due to the edema it is 
impossible to differentiate the testicle from 
the epididymis. The cord above the testicle 
is usually enlarged. In the absence of infec- 
tion there are usually no additional urologic 
abnormal physical findings. The white blood 
count may be elevated even as high as 20,000. 
The pulse and temperature usually are nor- 
mal. In neglected cases of spermatic cord 
torsion there may be still some enlargement 
but the outstanding findings are the rubbery, 
firm, smooth, testicular consistency with ele- 
vation and retraction of the testis against the 
external inguinal ring (Fig. 1). In late cases 
the testes become smaller and asymptomatic, 
finally ending in complete atrophy. The epi- 
didymis is usually involved and causes the 
irregularities noted on palpation. 
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DIAGNOSIS 

The diagnosis in many instances should be 
suspected from the history. Many patients 
give a history of recurrent testicular pain and 
swelling. The findings of acute swelling fol- 
lowing sudden pain in the testis and with all 
other examinations negative, strongly suggest 
torsion of the spermatic cord. It is usually 
impossible to differentiate between the epidi 
dymis and testicle in acute cases. When pre- 
sent Prehn’s and Dillon’s signs may be help- 
ful. It is of extreme importance to make an 
early diagnosis if the testicle is to be saved. 

DIFFERENTIAL DIAGNOSIS 

Acute epididymitis. Acute epididymitis in 
many ways may so simulate acute torsion that 
a differential diagnosis becomes extremely 
difficult. In the presence of urethral dis 
charge, pyuria, prostatovesiculitis or a recent 
history of neisserian infection, acute epididy 
mitis would seem more likely. With acute 
vasitis and funiculitis, palpation of the in 
guinal cord will reveal more tenderness than 
is found in most cases of torsion. Prehn’s sign 
should be negative in epididymitis. McKay 
reported an acute torsion in the presence of a 
positive smear. A patient with acute epididy- 
mitis usually runs some fever with a moderate 
elevation of the white blood count. 

Strangulated hernia. The symptomatology 
of acute strangulated hernia may be very sim 
ilar to acute torsion of an inguinal testicle. 
The pain may be identical but the gastro 
intestinal symptoms will be less severe in tor 
sion. Painful inguinal masses and swellings 
occurring in patients with undescended testes 
should make us suspect acute torsion. While 
the differential diagnosis may be most difficult 
in some cases, early surgical exploration is 
indicated in either case. 

Torsion of the appendix testis. Torsion of 
the appendix testis occurs when this embry- 
onal rest is pedunculated and becomes stran- 
gulated. Sudden severe pain may occur, but 
usually there is less swelling, edema, or testi- 
cular fixation. Palpation will reveal localized 
exquisite tenderness over the strangulated ap 
pendix testis. 

Acute orchitis. Acute orchitis may follow 
or precede mumps or complicate a surgical 
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Fig. 1. Case 3. J.J., aged 23 years, admitted 4 months 
fter recurrent swelling of the right testis showing small 
tracted gonad typical of neglected chronic torsion of the 
vermatic cord. 


peration. These patients usually have fever, 
ialaise, and acute pain in the involved testis. 
(he testis will become enlarged, tense, and 
ender. There is never the fixation and en- 
irgement of the spermatic cord in region of 
he external inguinal ring. 

Neoplasm. Neoplasm of the testis is an 
isidious, slowly growing, relatively asympto- 
natic testicular enlargement, which usually 
s not confused with an acute torsion. There 
have been at least 8 reported cases in which a 
malignant tumor was found on microscopic 
sections following orchiectomy for torsion 
Birdsall, Mohardt.) 

Miscellaneous. There are other lesions as 
acute thrombophlebitis of the cord, filariasis, 
cellulitis, or trauma which may have to be 
considered in a few cases. In the presence of 
intra-abdominal undescended testes, lesions 
as acute appendicitis, acute diverticulitis, 
ureteral calculus, or acute seminal vesiculitis 
can cause diagnostic confusion. A careful his- 
tory, physical and rectal examinations, urine 
analyses, and x-ray films will usually aid suffi- 
ciently to establish the correct diagnosis. 

TREATMENT 

Acute torsion of the spermatic cord should 
receive immediate surgical exploration. The 
length of time that a testicle will remain viable 
after torsion depends upon the amount of 





Fig. 2. Case 2. The remaining testis in recurrent bi 
lateral torsion is sutured with interrupted silk to the de 
pendent scrotal fascia. 
vascular constriction. In a patient in whom 
the artery as well as the vein has been sud- 
denly occluded, the viability will be shorter 
than if only the vein is primarily occluded. 
While manual detorsion is always possible 
without surgery, the technique is unsafe and 
should be discarded. Surgical detorsion should 
always be followed by orchidopexy to preclude 
subsequent attacks. Ormond’s case of a phy- 
sician who practices manual detorsion for 12 
years without testicular atrophy is an excep- 
tion rather than the rule. Apparently this was 
a recurrent partial venous occlusion which 
could be satisfactorily reduced. Cahen oper- 
ated upon a patient 12 hours after occlusion, 
found testicular gangrene necessitating orchi- 
ectomy. The practice of applying hot formen- 
tation after detorsion is a good index of testi- 
cular viability. Surgical intervention within 
8 hours will save the majority of acute tor- 
sions, but Birdsall states ‘tin the majority of 
cases in which the diagnosis has been made 
early and the testicle found to be viable and 
detorsion performed, the testicle has under- 
gone atrophy.” Occasionally the strangu- 
lated tissue becomes infected resulting in 
gangrene. 

In chronic recurrent cases the simple tixa- 
tion of the lower pole of the testis to the de- 
pendent tunica vaginalis (Fig. 2) and fasciae 
will obviate subsequent acute attacks and 
gangrene. In all bilateral cases, the mate 
should be treated by fixation. Campbell has 
used the Jaboulay operation for the fixation 
of the opposite testis. In this technique the 
tunica vaginalis is everted to prevent a hydro- 
cele, and the testis is anchored to the scrotum. 

CASE REPORTS 

Case 1. R.B., aged 20 vears, while home on an 
overseas furlough on April 9, 1043, was suddenly 
seized during sleep with severe pain in the left testis. 
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Fig. 3. Case 1. R.B., aged 20 years, shows 1% clockwise 
turns to left producing aseptic gangrene of the testis. This 
patient went through several Southwest Pacific campaigns 
but not until he arrived home on an overseas furlough did 
he experience an acute torsion of the spermatic cord. 





Within 2 hours the testis began to swell and a local 
physician was called. He admitted several recent 
sex exposures but denied any evidence of urethra! 
discharge or history of venereal disease. A diagnosis 
of gonorrheal epididymitis was made and he was 
treated unsuccessfully with oral sulfonamides. ©: 
admission to Bushnell on May 9, 1945, examinatio! 
revealed a slightly enlarged, firm, left testis and 
epididymis. The testis compared to the right seemed 
somewhat fixed within the upper scrotum. The re 
mainder of the physical examination, x-rays, and 
laboratory tests were negative and noncontributory 
A diagnosis of suppurative epididymitis was mack 
and exploration on May 19, 1945, revealed marke: 
peritesticular adhesions making delivery difficult 
The mobilized testis was firm and irregular. Thi 
tunica vaginalis was opened and an intravagina 
twist of 11% clockwise turns was noted at the upper 
pole (Fig. 3). The tunica vaginalis was pale, fibrous, 
and slightly adherent to the tunica albuginea. In- 
cision of the testis revealed testicular necrosis and a 
hemorrhagic distended epididymis. There was no 
bleeding. Removal of the cord and testis was carried 
out. The pathologic report showed aseptic necrosis 
and hemorrhage involving the entire testis and epi- 
didymis (Fig. 4). Following recovery patient was 
returned to duty. 


It is interesting that this patient was fortu- 
nate to go through many front line battles 
unscathed and while at home in bed on an 
overseas furlough he suffered an acute undi- 
agnosed lesion resulting in loss of one testis. 


ae : 
Ce 


Fig. 4. Case 1. Microscopic section, torsion of the spermatic cord showing chronic 
inflammation, fibrosis, and an old hemorrhage into the tunica and superficial portion 
of the testis. Acute infarction of the testicular substance. 











he 
la 
eT 
1s 


la 
no 
ed 





RIBA, SCHMIDLAPP: TORSION OF SPERMATIC CORD 107 


CasE 2. C.M., aged 22 vears, gave a history of 
esticular injury at the age of 8 vears. For the past 
, years he has had recurrent attacks of pain in each 
sticle, each attack lasting for 1 to 4 days. At 9:30 
m. on July 1, 1943, he developed acute pain in the 
ft testis. Later he developed pain in the left abdo- 
ien and swelling of the testicle. He was admitted 
» the station hospital and given morphine for per- 
stent pain. After 4 weeks of symptomatic treat- 
ent he was transferred and admitted to Bushnell 
1 July 28, 1943, with a diagnosis of orchitis. Ex- 
nination revealed the right testis and epididymis 

be normal. The left was enlarged 11% times, hard, 

100th, but not tender. There was slight enlarge- 
ent of the left vas deferens and a small palpable 
idule over the left pubic bone. The prostate and 
minal vesicles were normal. The abdomen re- 
aled no abnormalities, but was sentitive to deep 
ilpation in the left lower quadrant. X-ray studies 
the urinary tract, chest, and scrotum revealed no 
normalities. The blood count, urinalysis, and 

rology were within normal limits. The prolan A 
st of the morning specimen of urine was negative. 
iagnoses of chronic torsion of the left spermatic 

rd with necrosis and chronic right recurrent tor- 

yn of the right spermatic cord were made. On 
ugust 11, 1943, under spinal anesthesia, the left 
sticle was delivered through a low left inguinal 
cision. Marked fibrous adhesions were noted sur- 
rounding the testicular coverings. The tunica vag- 
alis was vellowish-green and adherent to the 
tunica albuginea (Fig. 5). Upon dissection it was 
ited that the superior pole of the testicle presented 
small, twisted, avascular pedicle with 11% clock- 
ise turns. The testicle was incised and there was 

» bleeding. The parenchyma was soft, putty-like, 
itha brown color. The left inguinal cord and testis 

were removed. The most dependent portion of the 
ght scrotal sac was incised so as to include the 
inica vaginalis. The exposed albuginea was su- 
ired to the vaginalis and scrotal fascia with inter- 
ipted black silk (Fig. 2). Both incisions were 
closed with silk without drainage. The patient made 
an uneventful recovery and was returned to full 
military duty. 


fon} 


— « 


Case of bilateral chronic recurrent torsion 
lor 14 years which finally resulted in the loss 
of one testis. Bilateral orchidopexy should 
have been carried out many years before. 


CasE 3. J.J., aged 23 years, 2 hours following 
sexual intercourse with an Alaskan Eskimo de- 
veloped severe pain and swelling of the right testicle. 
In the hospital he was treated for acute epididymitis 
vith oral sulfonamides. The swelling and soreness 
subsided after 18 days, but some induration re- 
mained. He remained well for 114 vears and in 
December, 1943, the tenderness and swelling re- 
curred. He was again treated in the hospital for 
acute epididymitis. After 26 days, the swelling again 
subsided, but the right testis remained firmer than 





Fig. 5. Case 2. C.M., aged 22 years, aseptic necrosis of 
the left testis 6 weeks after acute torsion showing avascular 
dark brown putty-like testicular parenchyma. 


the left. He was returned to the continental United 
States with a diagnosis of neoplasm. On April 10, 
1944, he was transferred to Bushnell. Examination 
of the urinary tract was entirely negative and the 
findings were limited to the scrotum. The right tes- 
tis was smaller than its fellow and appeared rubbery 
hard and retracted into the external ring (Fig. 1). 
The left testis and epididymis were normal. The 
prostate and its secretion were normal, the urine was 
grossly clear. Laboratory examination of the urine, 
blood, and serology revealed no abnormalities. The 
prolan A test of the morning urine was negative. 
Preoperative diagnosis of chronic torsion of the right 
spermatic cord was made. On April 14, 1944 under 
local anesthesia, the right inguinal cord and upper 
scrotum were exposed. The testicular coverings 
were markedly adherent making delivery of the 
testis difficult. The testicle was small and rubbery 
in consistency with a firm area on the superior an 
terior pole representing the epididymis. The tunica 
vaginalis was very adherent and thin. Incision of 
the tunica albuginea revealed a greenish appearing 
testicle with a “cherry stem-like” pedicle. The ped 
icle above the upper pole had one complete counter 
clockwise turn, occluding the testicular blood supply. 
The cord was doubly clamped, ligated, and removed 
with the testis. Pathological examination showed a 
torsion of the spermatic cord with chronic inflamma 
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Fig. 6. Case 3. Four months after acute torsion of the 
right spermatic cord the testis was small and on section 
showed an avascular greenish appearing parenchyma with 
a “cherry stem-like” pedicle. 


tion and infarction of the right testicle and epididy- 
mis. Patient was returned to duty. 


The sudden onset of acute testicular pain 
2 hours following intercourse, in the absence 
of infection, should have suggested an acute 
torsion and immediate surgery. 


Case 4. M.J., aged 22 vears, in October, 1944, 
received a gunshot wound injuring the spinal cord at 
the level of sixth dorsal vertebra, resulting in im- 
mediate paralysis below that level. He received 
symptomatic treatment, and tidal drainage was be- 
gun with an indwelling urethral catheter. He was 
admitted to Bushnell on January 2, 1945, with a 
diagnosis of transverse myelitis, resulting in com- 
plete bowel, bladder, and leg paralysis. This patient 
was seen by the urologic service the first time on the 
day of admission and a well functioning urethral 
catheter was noted. The urine was cloudy and the 
original cultures showed diphtheroids, proteus, and 
Gram positive cocci unidentified. The cystometro- 
gram made on February 2, 1945, showed a capacity 
of 450 cubic centimeters and a maximum voluntary 
pressure of 86 centimeters of water. On March 30, 
19045, many bladder concretions were removed 
through a panendoscopic sheath. On May 26, 1045, 
he was seen again on account of swelling of the left 
scrotal sac. The left scrotal sac was red, swollen, but 
only slightly tender. The left vas deferens seemed 
indurated above the swelling. The indwelling cathe- 
ter and tidal drainage were working well. Acute 
nonvencreal epididymitis was diagnosed and sulfa- 
diazine, 1 gram four times daily, and penicillin 25,000 
units, every 3 hours were initiated. This treatment 
was continued for 15 days without noticeable im- 
provement. On June 13, 1945, an exploration of the 
left scrotal contents was carried out under intra- 
venous pentothal anesthesia. The testis was deliv- 
ered with dithculty due to fibrous adhesions involv- 


ing all the structures around the left testicle. Wit} 
sharp dissection, the testis was delivered and opening 
of the tunica vaginalis showed aseptic necrosis. Th 
vascular pedicle was anomalous, twisted 34 clock 
wise turn and attached to the upper pole of the tes 
tis. The entire mass including the left spermatic 
cord was removed. The microscopic sections showe: 
old and recent thrombi involving arteries and vei 

of the spermatic cord with aseptic necrosis of th 
left testis and epididymis. The wound healed p: 
primam. The right testicle has remained normal. 


This patient has a complete paraplegia, but 
contractions of the cremasteric muscle ar 
preserved and occur while the patient has 
“abdominal spasms.”’ This is the first record 
ed case of torsion occurring in a total para 
plegia and suggests segmental cremasteric 
contractions. Acute torsion was not con 
sidered in the differential diagnosis on the 
first visit. 


Case 5. H.B., Negro, aged 20 years, had swelling 
and pain in the left scrotal sac in 1941 which lasted 
for 1 day. He had a similar attack in 1942 whik 
walking to work. An attack of acute gonorrhea in 
1943 was cleared in 2 weeks without complications 
While lying down on an island overseas on May 20, 
1945, he experienced an acute excruciating pain in 
the left scrotal sac followed by swelling. He was 
admitted to the station hospital and treatment for 
acute epididymitis was begun. He failed to improv: 
and was transferred to Hawaii and admitted to th 
318th General Hospital on June, 8, 1945. Admissior 
examination revealed the left testis three times th 
size of the right, smooth, firm, and what seemed t 
be an indurated epididymis. The skin overlying th 
left scrotal contents was definitely adherent ante 
riorly. Intravenous pyelograms and chest film wer 
normal. The urine was clear and negative for tu 
bercle bacilli. The tuberculin skin test showed 1+ 
positive. The administration of 200,000 units ol 
penicillin failed to reduce the swelling. Chron 
torsion was now suspected. On July 5, 1945, ex- 
ploration of the left scrotal contents revealed marke: 
peritesticular adhesions, intravaginal torsion !: 
counterclockwise turn, ‘‘cherry stem”’ vascular ped 
icle and yellow-green tunicae. Incision of the testis 
showed no bleeding. The testicle and cord were re 
moved. The microscopic sections showed complet: 
aseptic necrosis of the testicle and epididymis duc 
to spermatic cord torsion. Following the operation 
recovery was uneventful. 


Acute torsion occurring in a soldier under 
fire resulting in an improper immediate diag 
nosis, neglect, and loss of one testicle. The 
correct diagnosis should have been suspected 
from the history (C.J.S.). 
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SUMMARY 

An anomaly of the testicular attachments 
and the vascular pedicle is necessary for tor- 
sion of the cord to take place. The precipi- 
tating factors are the intravaginal and extra- 
vaginal fibers of the cremasteric muscle. 
\uschat has shown that, when the tunica 
vaginalis abnormally invests and encircles the 
entire epididymis, the testis and epidydymis 
will not be attached to the scrotal wall. In 
these cases the testicular blood supply enters 
the upper pole. A polar pedicle with a high 
nvestment and a relaxed tunica is an ideal 
anomaly for an acute torsion. Why and how 
the contractions of the cremasteric muscles 
initiated is still not well understood. It is 
understandable how muscular effort, direct 
or indirect, may influence its contractions but 


it is less understandable when torsion occurs — 


during periods of physical relaxation or sleep. 

It is of unusual interest to note the case of 

acute torsion in complete transverse myelitis 
Case 4). Segmental cremasteric muscle con- 
tractions of the lateral and median fibers may 
be observed in this patient’s scrotum. In the 
presence of an anomalous testicular pedicle 
unco-ordinated segmental spasms and con- 
tractions of the cremasteric muscles could 
readily precipitate and maintain an acute 
spermatic cord torsion until tissue edema and 
swelling supervene. Goodrich suggested the 
counterspin of the testis was an important 
factor in acute torsion. This seems, in part, 
to be the modus operandi, as only a few cases 
undergo spontaneous detorsion. In cases of 
mild recurrent torsion there is only sufficient 
testicular mobility to cause passive congestion 
and pain. These mild cases may reduce them- 
selves or are reduced by the patient. 

The record in the management of spermatic 
cord torsion leaves much to be desired. The 
early signs and symptoms are still unrecog- 
nized and ignored. Masterly inaction instead 
of immediate surgery still results in the loss 
of 75 per cent of the testicles in patients oper- 
ated upon late. If in the differential diagnosis 
of every inguinal and scrotal swelling charac- 
terized by severe sudden pain, torsion were 
considered, many more cases would be diag- 
nosed early. The history itself many times 
suggests the correct diagnosis. Acute testicu- 


lar pain following any conceivable type of 
muscular exertion, work or play, should for- 
ever raise the question of torsion in the ex- 
aminer’s mind. Torsion occurring during 
sleep should be more widely recognized and 
followed by prompt surgical exploration. In 
all fairness, the fault is not always on the side 
of medical attendants. Parents and patients 
refuse early surgery in approximately 15 per 
cent of cases. 

Many testicles could be saved if we would 
explore a few cases of acute epididymitis for a 
mistaken torsion rather than treat the major- 
ity of acute torsions conservatively as epidi- 
dymitis. Acute epididymitis treated surgically 
usually recovers while torsion treated by in- 
action and conservatism will result in fibrosis 
and complete testicular atrophy. 


CONCLUSIONS 


1. Acute torsion of the spermatic cord is 
frequently undiagnosed, and after its occur- 
rence only 1 in 5 testes are saved. 

2. Intravaginal torsion in descended tes- 
ticle occurs when an anomaly of the testicular 
attachments and pedicle is present, precipi- 
tated by segmental contraction of the cre- 
masteric muscle. 

3. Chronic torsions of the spermatic cord 
should be anchored surgically to the depend- 
ent scrotum before the acute emergency 
occurs. 

4. Acute torsion operated upon immedi- 
ately or within 8 hours will usually result in a 
viable organ. 
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EXPERIMENTAL STUDY ON LIVER FUNCTION TESTS 


CARLOS A. TANTURI, JUAN F. CANEPA, RICARDO BAY, and ROBERTO F. BANFI, 


Buenos Aires, Argentina 


“a HERE is at present a tendency to 
perform simultaneously several tests 
of liver function and to repeat them 
during the course of an illness since 

this is the only way of obtaining fairly accu- 
rate data concerning the functional state of 
the organ. This tendency, perfectly justified 
hy the studies of experimental hepatic path- 
ology and recently confirmed by studies with 
patients (24, 25, 26, 28, 30, 35), is based on the 
following facts: 

1. The liver is characterized by its multiple 
functional activities and these may be vari- 
ously affected by a certain type of lesion. Thus 
“the employment of a number of tests in dif- 
ierent phases of the disease will lead to a 
satisfactory appraisal of the physiologic status 
of the organ’”’ (23). 

“The hepatic function varies not only 
irom day to day but from hour to hour’”’ (Ivy). 
In this statement are implied the concepts of 
duration of illness and of hepatic regeneration. 
lhe time element (duration of illness) is im- 
portant as regards hepatic regeneration. The 
liver’s great capacity for regeneration is a fac- 
tor that limits the use of liver function tests. 
“Unless the hepatic injury be extensive and 
rapid the simultaneous incidence of regenera- 
tive processes can compensate and oversha- 
dow the destructive effect of the pathological 
processes” (21). We were able to confirm this 
assertion (4, 5). 

3. A close interrelation exists among the 
intrahepatic and extrahepatic (biliary tract) 
pathological processes. Snell and Magath 
pointed out accurately that clinically a gross 
extrahepatic biliary obstruction does not exist 
without injury of the hepatic parenchyma, nor 
a pure form of jaundice without injury or ob- 
struction of the finer bile ducts or canaliculi. 
lhis fact must be taken into account when the 
purpose of liver function tests is that of ob- 
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taining data for the differential diagnosis of 
jaundice. 

As Ivy (21) has pointed out, the purposes of 
performing liver function tests can be sum- 
marized in three main objectfves: (a) to estab- 
lish whether or not a hepatic disturbance 
exists, (b) to establish a prognosis of the 
disturbance and to aid in determining the 
surgical risk, (c) to determine the differential 
diagnosis of jaundice. 

Drill and Ivy (14) made a comparative ex- 
perimental study of five liver function tests. 
They used dogs to which they administered 
twice a week small doses of carbontetrachlor- 
ide, a hepatotoxic drug. The purpose of their 
study was to investigate the comparative sen-, 
sitivity of the tests in three respects: (a) capac- 
ity to discover the hepatic damage, (b) con- 
tinued validity of the tests as the administra- 
tion of carbontetrachloride was prolonged, 
and as well (c) the existence of association or 
dissociation among the segveral liver function 
tests. 

With an almost similar purpose we, coinci- 
dentally and independently, have made a 
comparative experimental study of the pro- 
thrombin concentration of plasma, the bili- 
rubinemia, and the acid and alkaline phos- 
phatase activity of the serum of dogs in which 
different degrees of hepatic damage were pro- 
duced: (a) by chloroform anesthesia, (b) by 
cholecystectomy and ligation of the common 
duct, and (c) by cholecystectomy. Cholecys- 
tectomy alone was chosen as a procedure that 
produces, in dogs, modifications of the phos- 
phatasemia not attributable merely to a post- 
operative reaction but apparently due to a 
determined though slight degree of biliary 
insufficiency (12). 

METHODS 

1. Chloroform anesthesia. Normal dogs 
which had been fasted for 3 days (water at 
will) were used. They were subjected to a 
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TABLE I.—-RESULTS, CHLOROFORM 
ANESTHESIA 
—— = | ie — 
Phosphatase 
| | Bilirubin | Prothrom- 
Dog | Days! Alkaline | Acid | ™S™. per bin 
| |} unitper | unitper | 100 ml. o 
100 ml } 100ml | | 
3.43 | Initial 3.05 ©.42 0.58 | 103 
: 4.94 1.42 | °.76 | 23.6 
10.5 1.06 gids - 5 
3 1¢ oO 4! °.68 30 
o 14.0 °o.50 °.79 100 
8s 13.5 0.72 °.606 
10 8.1 °.61 0.68 
13 2.5 | oO. 41 ©.60 | 
353 | Initial 2.5 og | °.55 | “92 
I 9.5 1.o1 | 1.20 30.7 
17.5 I. ol I.95 | 0.5 
3 18.6 1.o1 °° 71 18 
i 13.5 0.387 °.82 | 92 
5 1.9 0.45 °.7° 
I 9.4 o.3S1 0.70 
13 7.8 ° °.80 
15 6.5 ° 41 ; | °.71 - 
17 5.7 ° 4 | 0.70 | - 








chloroform anesthesia of 1 hour’s duration; a 
Boyle apparatus was used. According to long 
experience acquired in this laboratory the pro- 
cedure produces a hepatic lesion (hyaline cen- 
tral necrosis) which is followed after 3 weeks 
by a complete histological recovery of the 
parenchyma, although regeneration by rapid 
multiplication of the remaining hepatic cells 
replaces the greater part of the functional 
deficit of the organ within 6 days (3, 36). The 
determinations of prothrombinemia, _ bili- 
rubinemia, and acid and alkaline phosphatase- 
mia were performed at variable intervals from 
3 hours to as long as 17 days following the 
anesthesia. 

2. Cholecystectomy and ligation of the com- 
mon duct. Normal dogs were used and operated 
upon under ether anesthesia. The operation 
was performed aseptically, the gall bladder 
was removed, and the common duct severed 
and tied. Care was taken to perform an im- 
peccable surgical operation in order to reduce 
to a minimum the reactions caused by the 
operation itself. The first determinations were 
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made 15 hours after the operation and re- 
peated at variable intervals during the sur 
vival period of the animals (from 3 to 
days). In every instance an autopsy was per 
formed in order to check any possible recana! 
ization of biliary passages. All the animals 
were kept on a diet consisting of bread, milk, 
and syrup (6). 

3. Cholecystectomy. Cholecystectomy was 
performed on normal dogs, under ether anes 
thesia. The first determinations (bilirubinemia 
and acid and alkaline phosphatasemia) wer 
performed 72 hours after the operation and 
periodically repeated until the soth day. 

The phosphatasemia was determined by 
Bodansky’s method modified by Shinowara, 
Jones and Reinhart (32) which simultaneously 
measures the acid and alkaline phosphatase 
activity. The unhemolyzed serums were tested 
within 24 hours of obtaining the samples. In 
the preparation of the substratum glycero- 
phosphate B. D. H. and sodium veronal were 
employed. The pu was determined by means 
of a Beckman potentiometer. The final valua- 
tion of the phosphate anion was made photo- 
metrically with a Leifo photometer. The 
results are expressed in units per 100 milli- 
grams of serum. The unit equals 1 milligram 
of phosphorus (as phosphate ion) liberated 
during 1 hour of incubation at 37 degrees C., 
sodium glycerophosphate being used as a sul) 
stratum (without the hydrolysis exceeding 10 
per cent of the substratum) and at optimum 
pu of 5.00+0.15 for the alkaline phosphatase 
By this method the normal values in dogs 
oscillate between 1.8 and 7.4 units per 1oc 
milligrams (alkaline) and from o to 1.1 units 
per 100 milligrams (acid). 

The total bilirubin of the serum was deter- 
mined by adapting to the photometer th« 
method of Ernst and Forster (16). Redistilled 
acetone was used as the reagent for the extra: 
tion. After this was added to the serum th 
covered tubes were kept for 15 minutes in th 
icebox and then centrifuged. Normal values 
for dogs by this method are o to 0.7 milligram 
of bilirubin per roo milligrams of serum. 

The prothrombin concentration of plasma 
was estimated according to the method oi 
Tanturi and Banfi (34). The values wer 
expressed in a per cent of the normal values 


21? 








re- 
sur 


21? 


per 
Na! 
Nalis 


ailk, 


was 
nes 
‘mia 
Vere 
and 


by 
fara, 
usly 
tase 
sted 
bn 
"ero- 
were 
eans 
wlua- 
oto 
The 
nilli 
ram 
ated 


num 

tas 

dogs 
1oO 


nits 


eter- 
the 
illed 
trac 
th 
1 th 
alues 


ram 


asma 


d ol 


we! 
lues 








TANTURI Et At.: EXPERIMENTAL STUDY ON LIVER FUNCTION TESTS 173 














; ; 
' “ 
‘ |; Dog no.343 
) ee . 
100 32 p é 
rn ‘ 
on |e : 
= 6p ‘ 
G ' '’ 
po . ‘ 
‘ 
= ts ’ 
° ' ‘ 
se] & |i ‘ 
vy |e 
assis ? 
6| ao ° ’ 
oy a - ’ ‘ 
| voy t r) 
i 2 ei e ‘ 
| Sie ‘ 
nog: °§ 
Axko s ' ? 
i) § 
a 
2 
Days 5 10 
Chart 1... 


i.ccording to the averAge of results obtained 
from normal dogs. 
RESULTS 

1. Chloroform anesthesia. From Table I and 
Charts 1 and 2 it can be seen that: 

a. Increase in alkaline phosphatase and de- 
crease in prothrombinemia are more sensitive 
indices than is bilirubinemia in detecting the 
hepatic damage produced by chloroform 
anesthesia. 

b. Hypoprothrombinemia is an earlier index 
of hepatic damage than is hyperphosphatase- 
mia. It reaches its maximum during the 24 to 
18 hours following the anesthesia while the 
highest value of the phosphatasemia is re- 
corded between 48 and 120 hours following 
the anesthesia. 

c. At the 5th day (or at most, the 6th) the 
prothrombinemia has reverted to its normal 
value while the phosphatasemia remains above 
the normal level until the roth to the 13th 

lay. 

d. The value of the bilirubinemia is not 
greatly modified, ascending slightly and reach- 
ing its maximum between 24 and 48 hours, 
and then reverting to normal. Compared with 
prothrombinemia, bilirubinemia gives no in- 
iormation regarding the severity of damage. 

2. Cholecystectomy and ligation of the com- 
mon duct. Tables II and III, and Charts 3, 
4, and 5 show that: 
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a. The increase in serum alkaline phos- 
phatase is greater than that in the experi- 
ments of chloroform intoxication (one hundred 
and fifty times the normal initial level). 
Fifteen hours after operation the increase is 
very pronounced, but the maximum value is 
reached at some point between the 4th and 
94th day. Then an irregular and constant de- 
cline begins which lasts until the death of the 
animal. This decrease may reach a value 
smaller than the initial increase, but is always 
above the normal level. 

b. The acid phosphatase activity parallels 
the alkaline but to a lesser extent. This in- 
crease is slightly greater than in the case of 
chloroform intoxication. 

c. Bilirubin increases after the ligation of 
the common duct. The maximum concentra- 
tion is obtained between the 4th and the 52d 
day following operation. Afterward it stabil- 
izes at a level slightly above the normal. In 
one experiment (Dog 375, Chart 5) a sudden 
decrease to a o level can be observed. The 
autopsy findings revealed a spontaneous rup- 
ture of the biliary passages. 

d. Prothrombinemia is late in revealing 
hepatic damage due to obstruction; only at 
the final period of the experiment is its value 
consistently low. 

3. Cholecystectomy. Table IV shows: 

a. The alkaline phosphatase increases in the 
cholecystectomized dogs; the increase is great- 
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er than in the chloroform experiments but less 
than in experimental biliary obstruction. The 
maximum level is observed between the roth 
and the 16th day foilowing operation. After 
this period a decline begins and the normal 
level is reached at the end of the 5oth day. 

b. The bilirubinemia does not suffer any 
variation. 

c. The prothrombinemia was not studied in 
these experiments since previous work done in 
this laboratory demonstrated that in chole- 
cystectomized dogs it changes only slightly 
during the first 24 hours following operation. 
This change is not due to the cholecystectomy 
itself since the same variations were observed 
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in dogs in which all the surgical steps, except 
the removal of the gall bladder, were repeated 
(3-6). The slight variations in the prothrom- 
binemia do not last more than 24 hours and 
are attributed to the anesthesia and section of 
the tissues. 


COMMENT 


The alkaline phosphatase is present normal- 
ly in the blood serum and its increase has been 
related to different types of liver injury (1, 2. 
8, 9, 15. 18, 19, 29); therefore it was con- 
sidered a sensitive indication of the hepatic 
damage (in absence of bone lesions). Several 
studies (9, 27) seem to indicate that the liver 
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an important source of this enzyme. It is 
iimost certain that the alkaline phosphatase 
xcreted in the bile is of hepatic origin (15, 17). 
Drill and associates (13) claim that the in- 
crease of the alkaline phosphatase activity of 


rABLE II.—-RESULTS, CHOLECYSTECTOMY 
AND LIGATION OF COMMON DUCT 


Phosphatase 


Bilirubin Prothrom- 
gx | Days Miata | Acid mgm per bin 
unit per unit per eo . 
100 ml 100 ml 
Initial 26 oO 5 ° 55 101 
I 105.6 1 80 0.58 63 
s1.9 I 5 oe rt 
$ 90 9 ° 41 Il 52 83 
5 137.9 | I 9g 60 
| 
12 101 9 I I 0.25 03 
10 217.0 1.44 5.10 e 32 
21 272.8 1.33 + 33 86 
20 259 1 1.04 4.05 74-5 
30 272.9 1.01 ° 80 
45 2890.5 I 1.70 30.0 
50 305.7 I. 43 1.50 32.5 
57 240.7 3.43 1.70 35.0 
64 205.7 24 I 20 30 9 
35 371.2 1.43 I 92 57.1 
| 94 404 3 1.42 1.75 
| 107 290 1 64 1 92 
12 143.5 1 90 1.55 48 
137 133 1.60 1 o 27 
160 Ro? .7 °.91 1.70 35 
192 lol 3 1.23 1.71 18 
204 78.2 


serum accompanying the hepatic lesions is 
related to an alkaline phosphatase normally 
present in the blood in very small quantities 
and this might be the alkaline phosphatase IT, 
which was extracted from the liver tissue by 
Cloetens. ‘ 

Kabath obtained the release of the enzyme 
through cellular autglysis. Sharnotf, Lisa, and 
Riedel assert that the injured cells release 
phosphatase into the blood; consequently the 
degree of the injury regulates the enzyme level 
reached in the blood. Any agent able to pro 
duce necrosis or necrobiosis of the hepatic cells 
of the middle of the lobule (which contain 
phosphatase and apparently are the earlier 


rABLE Ill. RESULTS 
Phosphatase 
Bilirubin Pr 
og Days mg. per | sited 
Dx . Alkaline Acid ; La thrombin 
unit per unit per < 
1oo ml. | 100 ml 
5 Initial 1.43 7 IOI 
15 hours 6038.3 154 12 
2 days 176 ( 8.o1 5 
| 
4 days 222.8 0.383 } I 
8 days 174.7 1.6 14.82 82.0 
11 days 125.9 Si 638 
15 days 1090.7 0.8 $.O1 go.1 
18 days 132.5 1.84 68 
22 days 108 1 8 54 75.8 
28 days 120.4 14 6.08 
37 days 1360 1.0 4 
13 days 113.8 1.03 ° 690 
52 days 169.1 | I. 42 58 
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TABLE IV.——-RESULTS, CHOLECYSTECTOMY 


Phosphatase 


—— —— Bilirubin 
S — ° P . | y > 
Alkaline unit Acid unit mg. per 100 ml 
per 100 ml per roo ml. | 
581 Initial | 3.2 °.8 | ° 
| 3 I °o8 | ° 
} 
10 45.4 ° ° 
16 50.5 ° ° 
$ 33.8 ° ° 
34 | 93 0.88 ° 
| 
5° 6 3 ° ° 
58 Initial °.9 ° 
| 3 7.0 ° 
| 
10 19 5 °o.5 ° 
10 I 9 oO 4 ° 
24 99 ©. 45 ° 
34 5.35 °.72 | ° 
5° 2 §2 | ° ° 





sufferers of the injuries) will produce an ab- 
normal release of the enzyme into the blood. 
Transfusion of dog’s icteric blood (which con- 
tains increased alkaline phosphatase) to a 
normal dog, increases the blood phosphatase 
of the recipient, and this increase persists a 
considerable time after the bile pigments are 
excreted (15). 

Our experiments show that the highest 
levels of blood alkaline phosphatase are ob- 
tained following experimental extrahepatic 
biliary obstruction. In hepatitis due to chloro- 
form an increase is found which persists even 
after the prothrombinemia has reached its 
normal level. This increased phosphatasemia, 
which lasts only a few days, can be explained 
by the slow excretion of the excess phospha- 
tase released during the period of the maxi- 
mum injury produced by chloroform (48 
hours). The protein structure of phosphatase 
makes it unexcretable by the kidneys (17), 
and the persistence of an alkaline phosphatase- 
mia above the normal when the prothrom- 
binemia has reached its normal level (chloro- 
form hepatitis) might well be interpreted as an 
indication of a biliary obstruction or hepatic 
lesion which is recovering. In other words, 
even accepting that normal excretion of hepa- 
tic phosphatase is in the bile, once the enzyme 
reaches the blood either by cellular lysis or by 


the bile pouring out into circulation the phos- 
phatase can not be re-excreted through the 
biliary passages even if these have been com- 
pletely restored. The experiment of the trans- 
fusion of icteric blood with increased phos- 
phatase to a normal dog (15) referred to above 
warrants that conclusion. If this interpreta- 
tion is correct, the determination of the 
alkaline phosphatasemia as a test of liver 
function would be submitted to a limitation 
which should be considered, especially if it is 
used as a single liver function test. In this 
latter case, the hyperphosphatasemia might 
denote a hepatic damage which had existed 
before. The doubt could only be cleared up by 
repeating the determination on succeeding 
days and by comparing the results with the 
results of other liver function tests. Even so, 
the comparative values will depend on the 
reliability of the tests chosen for the com- 
parison. 

In the work of Drill and Ivy (14) in study- 
ing the comparative sensitivity of tests, it was 
shown that the bromsulfalein test was the 
most sensitive in detecting hepatic damage. 
All the animals, except one, had hyperphos- 
phatasemia at the same time or slightly after 
the bromsulfalein clearance had reached the 
normal values. Obviously the phosphatasemia 
was as sensitive as the bromsulfalein test. The 
prothrombin time was not so sensitive as the 
above mentioned tests, though it detected the 
hepatic damage prior to the galactose toler 
ance test. 

In our experiments the prothrombinemia 
was the most sensitive test in detecting th« 
hepatic injury produced by chloroform be 
cause it preceded the increase of the blood 
alkaline phosphatase. The results of Drill and 
Ivy are disputable concerning the prothrom 
bin technique used by them. The difference in 
our results when compared with those of Drill 
and Ivy, cannot be accounted for by the 
different hepatoxic drug used by us 
(chloroform) because it was demonstrated 
(3) that chloroform produces the same varia- 
tions in prothrombinemia as does the carbon 
tetrachloride in similar experimental condi- 
tions. Our results show that prothrombinemia 
detects earlier than the phosphatasemia the 
hepatic damage produced by chloroform, and 
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its variations closely indicate the course of 
the injury as well as the reactive capacity of 
the liver. As has been said, phosphatasemia 
persisted at a high level even after prothrom- 
\yinemia had reached its normal value and the 
high level was not the expression of a lesion in 
activity but in regression. 

We have mentioned that the highest values 
of phosphatasemia are obtained in experi- 
mental extrahepatic biliary obstruction. It 
seems that phosphatasemia is a very sensitive 
index of biliary obstruction, either intrahe- 
patic or extrahepatic, if the experimental re- 
sults of ligation of the common duct and those 
of cholecystectomy are compared. 

In extrahepatic biliary obstruction there are 
two factors to be considered: (a) the pouring 
off of bile (which contains the phosphatase 
secreted by the uninjured cells of the liver as 
well as other elements) into the blood stream; 
(b) the release of phosphatase directly into 
the blood by the injured cells. This explains 
the highest values of bilirubinemia and phos- 
phatasemia found in this instance. The bile 
pigments are excreted through the kidneys, 
and this excretion accounts for the steady 
blood level that follows the initial increase 
(dogs 362 and 379) except when a rupture of 
the biliary tract (dog 375) suddenly dropped 
it to a o level. On the contrary the kidney is 
impermeable to phosphatase (17) and this 
persists at a high level in the blood nearly 
until the end of the experiment when the 
hepatic damage is severe and the hepatic in- 
sufficiency is at its height as is revealed by the 
marked hypoprothrombinemia. It is probable 
that at this moment the liver cells are deprived 
of phosphatase though its lysis does not in- 
crease the enzyme level in the blood (31). 

In experimental biliary obstruction pro- 
thrombinemia is late in denoting the hepatic 
damage; only in the final period of the experi- 
ment is its value really low. These results con- 
firm our earlier experiments (4) on experi- 
mental biliary obstruction in which it had 
been shown that prothrombinemia does not 
suffer significant variations (hemorrhagic 
levels) during the survival period of the ani- 
mal, and that the hypoprothrombinemia and 
hemorrhagic tendency observed in the clinical 
cases of obstructive jaundice are due to the 


injury of the hepatic cells, which complicates 
or follows the biliary obstruction, and is not 
due to the mechanical disturbance of the intra- 
hepatic biliary stasis. 

Special mention of the behavior of the acid 
phosphatase is necessary. In experimental 
biliary obstruction acid phosphatase does not 
vary in the same magnitude as does the alka- 
line; however, it increases and this increase is 
slightly higher than that observed in the 
chloroform experiments. In experimental bili- 
ary obstruction acid phosphatasemia parallels 
alkaline phosphatasemia variations although 
in a much smaller proportion. No explanation 
of this fact can be offered based on our present 
knowledge. 

The results of the experiments of cholecys- 
tectomy revives the problem of cholecystec- 
tomy and dilatation of biliary ducts and 
hepatitis (7). 

Cantarow (10) reported that cholecystec- 
tomy in man temporarily decreases the brom- 
sulfalein excretion when the test is performed 
24 hours following operation. Bergh (7) did 
not find functional hepatic changes in chole- 
cystectomized dogs from 1 week to 15 months 
following operation; they used the bromsulfa- 
lein at a dose of 2 milligrams per kilogram of 
body weight, the van den Bergh reaction and 
the icterus index as liver function tests. As it 
was recently shown that the bromsulfalein 
test at a dose of 5 milligram per kilogram body 
weight is a more sensitive index, and that 
phosphatasemia is also a very sensitive index 
of the hepatic injury (14) Drill, Annegers and 
Ivy (12) restudied the effects of cholecystec- 
tomy on the hepatic function in dogs by 
means of both tests. Ten of 12 cholecystec- 
tomized dogs showed an increased phospha- 
tasemia following the operation and in 9 of 
them this increase lasted as long as 70 days— 
the entire period of observation. Four of these 
10 dogs showed an increased bromsulfalein 
retention. Drill, Annegers, and Ivy explain 
the hyperphosphatasemia observed following 
cholecystectomy in dogs on the basis of the 
experimental finding that cholecystectomy 
produces a dilatation of the bile ducts (7) and 
an incompetency of the sphincter of Oddi 
which permits transmission of the intraduo- 
denal pressure into the biliary tract (20). They 
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were not surprised by the long lasting in- 
creased phosphatasemia after cholecystec- 
tomy though they considered it to be a sensi- 
tive index of the slight functional biliary 
obstruction connected with the dilatation of 
the intrahepatic bile ducts. 

Our results confirm those of Drill (12) con- 
cerning the increase of the blood alkaline 
phosphatase following cholecystectomy in 
dogs. Although our studies were performed on 
only 2 dogs, the results closely coincide and 
warrant definite conclusions. However, in our 
animals the phosphatasemia_ returned to 
normal at an earlier period. This return to 
normal cannot be explained nor can the 
mechanism by which the functional changes 
of the intracanalicular pressure causes the 
phosphatasemia to rise. 

The bilirubinemia does not change follow- 
ing cholecystectomy in dogs and this is not 
surprising if the great excretory capacity of 
the liver for bilirubin is recalled. Moreover, 
the increase of phosphatasemia is not neces- 
sarily associated with jaundice (15), and this 
is clearly shown in our cholecystectomy and 
chloroform experiments. These emphasize the 
concept of the existence of hepatic injuries 
which are not revealed by variations of the 
bilirubinemia. 

Our comparative results show the existence 
of liver function tests which are very sensitive 
in their capacity to detect the hepatic damage, 
the course of the lesion, the reactive capacity 
of the liver, and the minimal biliary ob- 
struction. 

We have not attempted to evaluate the 
different tests as aids in determining the dif- 
ferential diagnosis of jaundice because, as is 
known, the dog is not an experimental subject 
for that purpose since he requires very exten- 
sive and severe hepatic damage or a total 
biliary obstruction to produce a degree of 
jaundice of certain intensity. However, this 
does not nullify the value of the results ob- 
tained from the comparative study of the bili- 
rubinemia with the other tests. 

In spite of the limitations imposed by the 
fact that it is not always possible to apply the 
results of animal experimentation to the 
human, our experiments demonstrate that: 
(1) prothrombinemia is more sensitive than 
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phosphatasemia in detecting cellular hepatic 
lesions, the course of the lesion, and the reac- 
tive capacity of the liver against injury; 
(2) phosphatasemia is more sensitive than is 
prothrombinemia in detecting the minimal 
biliary obstruction, i.e. one which could be 
designated as functional biliary obstruction. 
These statements apparently suggest the idea 
of the existence of a dissociation of the liver 
function tests which obviously implies the 
concept of a dissociation of the functions of 
the liver (metabolic and excretory). This is not 
erroneous so far as it is concerned with the 
reserve power of the liver. However, in accept- 
ing this idea one is forced to consider the 
existence of a systematized pathologic histol- 
ogy of the liver (pure forms of cellular injury 
and pure forms of canalicular injury) which, 
as is known, does not agree with the clinical 
reality. 

The evidence points out that a given degree 
of hepatic injury does not equally affect the 
different functional activities of the liver in a 
quantitative manner, and, in order to gain 
knowledge of the course of any kind of hepatic 
damage, it is necessary to perform a series of 
different liver function tests. Therefore, the 
above concept should be replaced by the con 
cept of quantity of injured parenchyma or by 
that of lesser or greater sensitivity of the liver 
function tests. 

Despite the concept brought out by the 
experimental hepatic pathology that a mini- 
mal quantity of healthy liver parenchyma can 
accomplish some functional activities as 
normally, the analysis of our results, consider- 
ing the liver as a whole, demonstrates that pro- 
thrombinemia detects earliest the damage of 
the hepatic cells, but that phosphatasemia is 
more sensitive in revealing biliary obstruc- 
tion. As the severity of the damage increases 
both tests become abnormal and _ probably 
other less sensitive tests do also. This concept 
is in accordance with the idea of Ivy (14) of 
a qguantilative association of the liver function 
tests instead of a qualitative dissociation of the 
liver’s functions. 


CONCLUSIONS 


1. Chloroform anesthesia of 1 hour’s dura- 
tion produces in the dog a hypoprothrombine- 
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mia and an increase of the alkaline phospha- 
tase in the blood. The decrease in the pro- 
thrombin concentration precedes the hyper- 
phosphatasemia and it reaches its maximum 
during the 24 to 48 hours following the anes- 
thesia, while the highest value of the phos- 
phatasemia is recorded between 48 and 120 
hours following the anesthesia. By the 5th or. 
the 6th day the prothrombinemia has reverted 
to its normal value while the phosphatasemia 
remains above the normal level until the roth 
to 13th day. 

The value of the bilirubinemia is not greatly 
modified, ascending slightly and reaching its 
maximum between 24 to 48 hours and then 
reverting to normal. 

All these changes are closely related to the 
legree of the hepatic injury produced by 
chloroform. 

2. Cholecystectomy and ligation of the 
common duct produce in the dog an increase 
of the serum alkaline phosphatase greater than 
in the experiments of chloroform intoxication 
(150 times the normal initial level). Fifteen 
hours following the operation the increase is 
very pronounced but the maximum value is 
reached at the end of a variable period which 
oscillates between the 4th and the 94th day. 
Phen an irregular but constant decline begins 
and this decline lasts until the death of the 
animal. 

The acid phosphatase activity parallels the 


alkaline but not in the same proportion. This ~ 8. 


increase is slightly greater than in the chloro- 
form intoxication. 


The prothrombinemia is late in revealing #!° 


the hepatic-damage due to the obstruction; 
only in the final period of the experiment is its 
value consistently low. 


The bilirubinemia increases after the liga- 913. 


tion of the common duct. The maximal con- 
centration is obtained between the 4th and 
the 52nd day following the operation. After- 
ward it stabilizes at a level slightly above the 
normal. 

3. Cholecystectomy alone produces an in- 
crease of the alkaline phosphatase; the in- 
crease is greater than in the chloroform ex- 
periments but less than in the experimental 
biliary obstruction? The maximum level is 
observed between the roth and the 16th day 
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following the operation. Afterward a declines 
begins which reaches the normal level at the 
end of the soth day. . 

The bilirubinemia does not sufier any 
variation. 

The prothrombinemia suffers very slight 
variations during the first 24 hours after the, 
operation and it is not related to the chole- 
cystectomy itself. ° 

4. A comparative study of the results’ 
demonstrates that prothrombinemia is more 
sensitive than phosphatasemia in denoting the 
cellular hepatic lesion. The phosphatasemia is 
more sensitive than is prothombinemia in de- 
tecting minimal biliary obstruction; i.e. one 
which could be designated as a functional 
biliary obstruction. As the severity of the 
damage increases, both tests become abnormal. 
It is concluded that it is more reasonable to 
accept the concept of a quantitative associa- 
tion of the liver function tests rather than of 
qualitative dissociation of the liver’s functions. 
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SURGICAL TREATMENT OF PANCREATIC CYSTS 


RALPH ADAMS, M.D., F.A.C.S., and RANDAL A. NISHIJIMA, M.D., Boston, Massachusetts 


ANCREATIC cyst is a disease of in- 
frequent occurrence, although it is en- 
countered often enough to merit some 
consideration in regard to accurate 
liagnosis and effective treatment. A review 
’ the accumulated clinical records reveals 
that this diagnosis has been made in only 9 
cases since the origin of the Lahey Clinic in 

26 to October 1, 1945. 

Pancreatic cysts are usually observed in 
patients in middle life. They have been found 
to be present, however, at an early age, 1 case 
being reported in a 5 month old child (5). 
\ccording to several reports in the literature, 
the two sexes are affected with equal fre- 
quency. (6, 18). In the present series of 9 
cases there were 6 females and 3 males. The 
youngest was 18 and the eldest 71 years of age. 

Robson and Cammidge classified pancreatic 
cysts into the following groups: 

1. Retention cysts, which are lined with epi- 
thelium and are caused by obstruction in the 
pancreatic duct, smaller ducts, or acini. 

2. Proliferation cysts, the result of prolifera- 
tion of glandular epithelium followed by an 
accumulation of fluid. These are tumor forma- 
tions (cystadenomas). 

3. Congenital cysts. 

4. Hemorrhagic cysts, secondary to necrosis 
and bleeding. 

5. Hydatid cysts. 

6. Pseudocysts, produced by trauma or de- 
generative changes of the interstitial tissue of 
the pancreas. These are distinguished from 
true cysts in that they are not within the sub- 
stance of the pancreas but outside it and usu- 
ally lie in the lesser omental sac. They have 
no epithelial lining. 

7. Dermoid cysts (added by Judd, 12). 

A summary of the types of pancreatic cysts 
which are found in this series is presented in 
lable I. 

In the earlier literature, trauma was fre- 
quently mentioned as the etiologic agent in 
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the production of pancreatic cysts (10, 16, 17, 
23). No accurate estimation of the percentage 
of frequency with which trauma was a causa- 
tive factor can be made. In this group of 
cases, history of trauma was elicited in only 
I case. 

More recently, the réle of acute and chronic 
pancreatitis as the etiologic agent has been 
emphasized (12, 18). The pathogenesis is still 
undecided. It has been suggested that partial 
obstruction of the pancreatic ducts may lead 
to necrosis of the tissues by the pancreatic en- 
zymes (4, 24). Archibald believed that pan- 
creatitis may be the result of bile entering the 
pancreatic duct. In 3 cases of the present 
group, there was associated disease of the 
biliary tract. There was a previous history of 
jaundice in 3 of the cases. One patient had 
undergone elsewhere an exploratory laparot- 
omy for acute cholecystitis; in another case, 
cholecystostomy had been done previously. 
Gallstones were noted in 2 of these cases at 
operation (Table II). 


ANATOMY 


An anatomical study shows the pancreas 
lying in the epigastrium and left hypochon- 
drium in a retroperitoneal position, behind the 
serosal floor of the lesser omental sac, at the 
level of the first and second lumbar vertebrae. 
It is bounded posteriorly by the nonresilient 
posterior abdominal wall, and for this reason 
lesions of the pancreas are likely to extend 
forward in the direction of least resistance, 
and usually into the lesser sac. A diagram- 
matic sagittal section through the body of the 
pancreas demonstrates more clearly the various 
locations in which a pancreatic cyst may be 
found (Fig. 1). 

The three most common locations occupied 
by pancreatic cysts are listed in order of fre- 
quency, according to Judd, Mattson, and Ma- 
horner (13). 

1. Cyst presenting between the stomach 
and transverse colon, and behind the gastro- 
colic ligament. 
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rABLE I. rYPES OF PANCREATIC CYSTS 
Case sa = ype of cyst 

I I Papillary cystadenocarcinoma 
I 71 Pseudocyst 
I 58 Hemorrhagic cyst 

4 k | ) | Pseudocyst 
M } 15 Pseudocyst 
I I Papillary cystadenocarcinoma 
I I Pseudocyst 
M 18 Pseudocyst 

) M Pseudocyst 





2. Cyst protruding into the lesser sac and 
presenting between the stomach and liver. 

3. Cyst lying between the layers of the 
mesocolon, either behind the transverse colon 
or below it. 

Rarely, these cysts may assume a position 
behind the descending colon, and may even 
descend into the pelvis. 

In this series, the pancreatic cyst presented 
between the stomach and liver in 2 cases; pos- 
terior to the stomach and pressing against the 
gastrohepatic omentum in 2 cases; along the 
lesser curvature of the duodenum in the head 
of the pancreas in 3 cases; along the lesser 
curvature of the stomach in 1 case, and at the 
root of the mesocolon in 1 case. 


DIAGNOSIS 
Pain is the most frequent symptom. It is 
usually experienced in the right hypochon- 
drium and epigastrium, and may be referred 


to the back. Its intensity varies from a dul] 
ache to a fairly severe pain requiring sedation 
Frequently there may be only symptoms oi 
pressure on the neighboring organs, especially 
on the stomach, with anorexia and epigastric 
discomfort after meals, which may be accom- 
panied by nausea and vomiting and gaseous 
distention. 

The presence’of an abdominal mass situatec 
above the level of the umbilicus, usually in the 
left hypochondrium, is the most helpful and 
reliable diagnostic sign. The surface of th 
cyst is likely to be smooth, tense, and immo 
bile, except for those cysts located in the tail 
of the pancreas. Unless such a mass is palpable 
or demonstrable by roentgenographic study, 
a diagnosis of pancreatic cyst is difficult or 
impossible. 

Roentgenologic examination is a major aid 
in the diagnosis of cysts of the pancreas. The 
presence of an enlarged duodenal loop, or a 
filling defect of the stomach, duodenum, or 
transverse colon produced by an extrinsic 
mass is evidence in support of a presumptive 
diagnosis of a pancreatic cyst. 

Since a pancreatic cyst may extend into any 
part of the abdominal cavity, it must be dis 
tinguished from a distended gall bladder, 
omental or mesenteric cyst, hydronephrosis, 
a retroperitoneal tumor, an ovarian cyst, and 
cysts or tumors of the liver. 


SURGICAL TREATMENT 


There are three established procedures to |x 
considered in the surgical treatment of pan 





FABLE 11.—FINDINGS IN THE BILIARY TRACT IN 9 CASES OF PANCREATIC CYST 
Biliary tract history 
Cas Operative findings of biliary tract 
Cholecystiti Gallstones Jaundice Previous operations 
I ° Normal 
° Gall bladder scarred and small; 2 gall sto 
=) > ° | Pancreatitis? 
Cholecystostomy | Several smal] gall stones. 
} Common bile duct dilated. 
| No stones in common bile duct 
Exploratory laparotomy | Normal 
° =) ° | Normal 
7 ° ° ° ° Normal 
s ° ° ° Exploratory laparotomy | Normal 
) ° ° ° Exploratory laparotomy | Normal 
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creaticcysts—excision, external drainage (mar- 
supialization), and internal drainage (anasto- 
nosis of cyst to stomach, duodenum, jejunum, 
ir gall bladder). 
The ideal procedure is complete extirpation. 
his is, unfortunately, not always possible 
ecause of the intimate relationship of the cyst 
with the surrounding structures. Other dan- 
ers which sometimes make extirpation haz- 
rdous are hemorrhage, the possibility of pro- 
ducing diabetes mellitus, or of causing intol- 
erable injury to the intestinal blood supply. 
i:xternal drainage by marsupialization has 
en the generally accepted method of surgi- 
| treatment up to the present time. It has 
it, however, been entirely satisfactory owing 
to the formation of an external fistula which 
ay drain for a prolonged period. Kerr re- 
por ted a patient having a persistent discharge 
for 15 years. Judd, Mattson, and Mahorner 
(13), in their series of cases, reported drainage 
p rsisting from a few weeks to 2 years. Others 
have had the same experience following mar- 
supialization. Other complications also may 
arise, such as excoriation of the skin by the 
drainage, infection of the cyst and sinus, and 
iormation of a secondary abscess. Table III 
shows the duration of drainage in our series. 
Many methods have been attempted to 
eradicate the fistula. Culler used roentgen 
irradiation, while Hamilton used radium. 
Others have treated the direct source and at- 
tempted to destroy the lining membrane of 
the pancreatic cyst either mechanically or 
chemically. Schwyzer applied tincture of 
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Fig. 1. Sagittal section through the body of pancreas 
(Moditied from Gray’s Anatomy, p. 1145.) 





iodine to the interior of the cyst; Gordin used 
a sclerosing agent to destroy the membrane of 
the cyst. 

To overcome this handicap, a method of in- 
ternal drainage was devised whereby the pan- 
creatic cyst is anastomosed either to the stom- 
ach, duodenum, jejunum, or gall bladder. 
Jedlicka was the first to attempt an internal 
anastomosis. He resected a major portion of 
the cyst and implanted the remainder of the 
cyst into the wall of the stomach. Others have 
followed him by implanting a fistula into the 
stomach or doing a cystogastrostomy. Kersch- 
ner used the duodenum in performing his an- 
astomosis. Hahn, in 1927, and Chesterman 
in 1941, anastomosed the cyst to the jejunum 


TABLE III.—DURATION OF DRAINAGE 


Type of cyst Surgical procedure 
I Papillary cystadeno Marsupialization 
carcinoma 


Pseudocyst Marsupialization 


| Hemorrhagic | Excision 


Pseudocyst | Excision 


} : 
| 
Pse udocyst | Cystojejunostomy 


Papillary cystadeno- Cystojejunostomy 


carcinoma 





| Pse udocyst | Incision and drainage 

Pse udocys st Impl: antation of fistula into 

| } jejunum 

| Implantation of fistula into 
jejunum 


Pse mado} yst 





Duration of drainage Complications 


6 weeks Died of metastasis 5 months later 
8 months None 
| 4 weeks Mild diabetes mellitus 
10 weeks | None 
None Mild diabetes mellitus preoperatively 
None Patient is symptom-free at present, 
| © months after operation 
10 days | None 
| None Subacute panc reatitis 5 years later 
| 
None Left hypochondriac pain 18 months later 
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Some surgeons have objected to an anasto- 
mosis between the pancreatic cyst and the 
gastrointestinal tract in the belief that the in- 
testinal contents may enter and lead either to 
suppuration or to an activation of the en- 
zymes in the true pancreatic cysts. They de- 
pended on the resorptive power of the gall 
bladder to remove the fluid produced by the 
cyst. Walzel performed a primary anasto- 
mosis between the cyst and the gall bladder 
and, to prevent a reflux of bile, the cystic duct 
was ligated. The rationale for the cystic duct 
ligation is difficult to understand. Neuffer 
performed a similar operation but did not 
ligate the cystic duct. Meyer obtained satis- 
factory results using the technique of Neuffer. 

SURGICAL PROCEDURE 

In 2 cases encountered in the clinic in the 
past 2 years, the patients were treated by 
doing a cystojejunostomy. The results to date 
have been very satisfactory and the surgical 
procedure is described below. 

Exposure of the pancreatic cyst is made 
either through the gastrocolic or the gastro- 
hepatic omentum. A rent is made in the meso- 
colon, through which a loop of jejunum about 
35 centimeters from the ligament of Treitz is 
drawn. The jejunal serosa is sutured to the 
cyst wall with a row of interrupted silk su- 
tures. The cyst is then aspirated and an in- 
cision 2.5 centimeters in length is made in its 
wall. A similar parallel incision is made in the 
jejunum. A posterior layer of sutures unites 
the cyst lining with the intestinal mucosa. A 
row of interrupted Connell sutures is placed, 
thus inverting the anterior walls of the cyst 
and jejunum. This is reinforced with another 
layer of interrupted silk sutures. Two sutures 
are placed at each angle to buttress the je- 
junum to the pancreas. A jejunojejunostomy 
of the efferent and afferent loops is then made 
about 15 centimeters from the ligament of 
Treitz. 


CASE REPORTS 


CaseE 1. A white female, aged 43, was seen at the 
clinic on July 19, 1927, because of soreness and pain 
over the right upper abdomen, which had been pres- 
ent since April 9, 1927. This had persisted for several 
days and was not related to food intake. On May 9, 
1927, she began to have sharp pain over the same 
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area, accompanied by nausea and vomiting, an 
morphia was required for relief. On June 3, 1927, a 
mass appeared in the left upper quadrant. 

Laboratory studies were negative. Fluoroscopi: 
examination showed an extrinsic pressure defect on 
the stomach, between the antrum and media, causing 
an hour-glass deformity. The interpretation was 
pancreatic tumor. 

On July 22, 1927, operation was performed by 
Dr. F. H. Lahey. The approach was made through 
the gastrohepatic omentum. A cyst about 7 centi 
meters in diameter was found projecting from the 
body of the pancreas. The cyst was opened, and the 
friable contents removed. The lining was painted 
with iodine, and a cigaret drain inserted. The edges 
of the cavity were sutured to the peritoneal edges 
around the drain. 

The pathologic report was papillary cystadeno 
carcinoma of the pancreas. 

There was no postoperative complication. Th: 
patient was discharged on the tenth day with a dis 
charging sinus. 

Follow-up examination of this patient showed a 
small discharging sinus on August 7, 1927. On Sep 
tember 11, 1927, there was no sign of diabetes me! 
litus. The patient died December 11, 1927, from 
metastasis of this carcinoma. 

CaAsE 2. A white female, aged 71, came to the 
clinic on September 25, 1941, because of an abdom- 
inal mass of 3 years’ duration. She complained oi 
occasional dull pain in the right upper quadrant oi 
the abdomen which occurred after eating. She had 
had a short period of jaundice about 4 years pre 


viously. In 1932 she was operated upon for pan 
creatitis. The findings at this operation are not 
available. 


Physical examination showed a tumor mass filling 
the upper abdomen, extending about 5 centimeters 
below the umbilicus. 

Laboratory studies were negative. A partial gas 
trointestinal roentgenologic examination showed the 
stomach to be displaced by an extragastric mass 
lying along the lesser curvature. An intravenous 
pyelogram showed displacement of the left ureter by 
this mass, with probable pressure on the left rena! 
pelvis. 

Operation was performed September 29, 1941 b) 
Dr. S. F. Marshall. A cyst about 25 centimeters in 
diameter was found lying posterior to the lower por 
tion of the stomach and one of the loops of the smal! 
bowel. Four liters of fluid was removed from th: 
cyst. A stab wound was made in the left flank. Th: 
wall of the cyst was brought out through tuis incisio! 
and sutured to the peritoneum and muscle. It was 
likewise sutured to the skin with interrupted black 
silk sutures. Two cigaret drains were placed into th« 
interior of the cyst. The gall bladder was small an: 
scarred, and contained two stones. 

The patient was discharged on October 19, 1941. 
and was seen in the clinic thereafter. The drainag: 
continued until May 21, 1942. The patient was see! 
on July 16, 1943; there was no recurrence of the cys‘ 
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and drainage had ceased. There was no sign of dia- 
betes mellitus. On October 17, 1943, she died from a 
cerebrovascular accident. 

CasE 3. A white female, aged 58, was seen in the 
clinic on May 18, 1943. For the past 5 years she had 
suffered from intermittent attacks of nausea. A 
roentgenogram taken by her physician was said to 
show a cyst of the liver. One week previously sharp 
pain occurred under the left scapula; the pain ex- 
tended to the right side. 

On physical examination, an irregular mass, which 
moved with respiration, was outlined just below the 
left costal margin. 

All laboratory studies were negative. 

An exploratory laparotomy was performed on 
June 14, 1943, by Dr. S. F. Marshall. A cyst about 
10 centimeters in diameter was found extending from 
the body of the pancreas. It was located posterior to 
the stomach and extended upward against the gas- 
trohepatic omentum. A smaller cyst, 2 centimeters 
in diameter, was located posteriorly and attached to 
the posterior abdominal wall. These two cysts were 
excised. Two cigaret drains were placed in the area 
through a stab wound in the left flank. 

The pathologic report was hemorrhagic cyst with 
fibrous wall, probably the result of localized pan- 
creatitis. 

Follow-up examination on August 6, 1943, demon- 
strated mild diabetes. On November 29, 1943, a glu- 
cose tolerance test showed mild diabetes mellitus. 
Drainage had ceased on August 6, 1943. 

CasE 4. A white female, aged 39, was seen at the 
clinic on November 15, 1943. About 2 years pre- 
viously, cholecystostomy was performed elsewhere 
for attacks of right upper quadrant pain and vomit- 
ing. Many stones were removed from the gall 
bladder at that time. Mild jaundice was present be- 
fore that operation. Since then she had had one 
attack of pain over the right upper quadrant, which 
lasted for 2 weeks. There was no jaundice. 

Physical examination gave negative results. All 
laboratory studies were negative. A cholecystogram 
showed an outline of the gall bladder containing 
several very small negative shadows. Roentgeno- 
grams taken after a barium meal and barium enema 
were normal. 

On January 14, 1944, operation was performed, by 
Dr. C. C. Engleman. A cyst, measuring about 2 
centimeters in diameter, was found at the root of the 
mesocolon. Several small gallstones were found in 
the gall bladder. The common bile duct was dilated 
and contained no stones. The cyst was located at 
the inferior border of the head of the pancreas. The 
pancreas was hard, and the capsule thickened, sug- 
gesting a previous attack of pancreatitis. The cyst 
was excised. Cholecystectomy and choledochostomy 
were carried out. A cigaret drain was placed in the 
pancreatic area, and a Penrose drain placed in Mor- 
rison’s pouch. 

The pathologic report was cyst, with fibrous wall. 

Follow-up examination on February 16, 1944, 
showed no drainage from the site of the pancreatic 


cyst. The patient has had no recurrence of symp- 
toms or cysts. 

CaAsE 5. A white male, aged 45, was seen at the 
clinic on February 2, 1944. In 1939, laparotomy had 
been performed elsewhere for cholecystitis. The 
gall bladder was not removed. However, an appen- 
dectomy was done. Following this he had had ab- 
dominal pain intermittently. Three weeks previously 
he had had an attack of jaundice which lasted for 
3 days. He had lost 30 pounds in weight in 2 months. 

Physical examination gave negative results. All 
laboratory studies were negative except for a glucose 
tolerance test which was suggestive of diabetes mel 
litus. A cholecystogram was negative. A roentgeno 
gram taken after a barium meal showed an enlarge- 
ment of the duodenal loop with compression of the 
first portion of the duodenum. 

Operation was performed on March 1, 1944, by 
Dr. Ralph Adams. A cyst about 6 centimeters in 
diameter was found arising from the head of the pan- 
creas and occupying a position in the curve of the 
duodenum. This cyst was anastomosed to the je- 
junum as described previously. 

The pathologic report was fibrosis and chronic 
inflammation. 

The patient was discharged on March 18, 10944, 
after an uneventful convalescence. He was seen on 
April 28, 1944, and at that time he had no symptoms 
of any distress. On May 5, 1944, a gastrointestinal 
roentgenologic study was done. This showed a de- 
crease in the size of the cyst, with no evidence of any 
barium in the cyst cavity. On August 15, 1945, 
another fluoroscopic and gastrointestinal roentgeno 
gram again showed a decrease in the size of the cyst; 
no barium entered the cyst. 

CasE 6. A white female, aged 51, was seen at the 
clinic on May 22, 1945, complaining of epigastric dis- 
comfort for the past 3 years. The gnawing ache in 
her epigastrium was aggravated by eating. About 6 
months previously she noticed a mass in the left 
upper quadrant which steadily increased in size. 

Physical examination showed a mobile smooth 
mass in the left upper quadrant. All laboratory 
studies were negative. Fluoroscopy and gastrointes- 
tinal roentgenograms showed a deformity of the 
stomach produced by a large mass in the left upper 
quadrant. An intravenous pyelogram was normal. 

Operation was performed on June 23, 1945, by Dr. 
Ralph Adams. A large cyst, 12 centimeters in diam- 
eter, was found arising from the body of the pancreas. 
The stomach was displaced downward. The cyst 
contained many papillomatous masses, and frozen 
section showed it to be carcinomatous. Cystoje- 
junostomy was performed as described previously. 

The pathologic report was papillary cystadeno- 
carcinoma. 

The patient made an uneventful convalescence 
and was discharged on July 15, 1945. She was seen 
in the clinic on August 15, 1945, and had no com- 
plaints. The mass was still palpable. Fluoroscopy 
and gastrointestinal roentgenograms showed the 
cyst with no barium entering it. 
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CasE 7. A white female, aged 41, was seen at the 
clinic on June 29, 1945, complaining of weakness, 
dizziness, and attacks of unconsciousness. Studies 
showed her to have an islet cell tumor of the pan- 
creas. On July 5, 1945, an operation was performed, 
and an islet cell tumor in the head of the pancreas 
was removed. The pathologic report was islet cell 
adenocarcinoma. 

On September 10, 1945, pain appeared in the left 
hypochondrium. This pain was fairly severe and 
extended to the back. Roentgenographic examina- 
tion of the stomach showed a crater deformity on the 
posterior wall of the fundus of the stomach. 

On October 4, 1945, an exploratory laparotomy 
was performed by Dr. S. F. Marshall. A collection 
of slightly cloudy fluid in a thin walled cyst was 
found in the left subphrenic area, and also between 
the stomach and pancreas. The pseudocyst was 
evacuated. The wound healed on removal of the 
drain, and she was discharged on the nineteenth 
postoperative day, symptom-free. No evidence of 
metastasis or recurrence of adenocarcinoma of the 
pancreas was found. 

CasE 8. A white male, aged 18, was seen at the 
clinic on January 22, 1936, complaining of a draining 
abdominal sinus for the past 3 months. About 3 
months previously following an upper abdominal 
injury, an exploratory laparotomy was performed 
elsewhere, and a large hematoma was found lying 
between the two layers of the gastrocolic omentum. 
The abdomen was closed without drainage. The 
postoperative course was complicated by the ap- 
pearance of a discharging sinus. 

Physical examination showed a discharging fistula 
in a healed upper right rectus incision, surrounded by 
an area of irritated skin. 

On January 22, 1936, a gastrointestinal roentgen- 
ogram, taken after lipiodol injection of the sinus, 
showed the fistula to be in the region of the head of 
the pancreas. 

Conservative management was then instituted 
with diet, alkaline powders, and belladonna.When no 
improvement was shown under this regimen, the 
pancreatic fistula was transplanted into the jejunum 
on March 16, 1936 (operation performed by Dr. 
I’. H. Lahey). The postoperative course was un- 
eventful, and the patient was discharged from the 
hospital on April 3, 1936. 

In August 1936, another abdominal injury neces- 
sitated another exploratory laparotomy elsewhere. 
rhe tistulous tract into the jejunum was not injured. 

The patient was symptom-free until July 22, 1941, 
when severe pain developed in the upper left portion 
of the abdomen, accompanied by nausea, vomiting, 
and a temperature of 102 degrees F. He was then 
admitted for study. A diagnosis of subacute pan- 
creatitis was made. Following a period of medical 
management, he was discharged on October 10, 1941, 
improved. 


CasE 9. A white male, aged 32, was seen at the 


clinic on June 18, 1944, complaining of a draining 
pancreatic fistula of 15 months’ duration. 


In May 
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1942, an exploratory laparotomy was performed else- 
where for acute pancreatitis. No drainage was 
carried out. In March 1943, this patient was oper- 
ated on elsewhere, presumably to have a cholecys- 
tectomy performed for a nonfunctioning gall bladder. 
A pancreatic cyst was found, however, and since it 
was too small to be marsupialized, it was opened and 
drained with a cigaret drain. This drain was re- 
moved 3 months later. Since then the sinus has 
continued to drain, occasionally requiring probing 
to relieve the obstruction which caused a great deal 
of pain. 

Physical examination showed a healed upper right 
rectus incision with a small fistulous opening at the 
upper end of the scar. The surrounding skin showed 
a chronic irritation. All laboratory studies were 
negative. 

On June 20, 1944, the fistula was transplanted 
into the jejunum, Dr. F. H. Lahey performing the 
operation. The postoperative course was normal, 
and the patient was discharged on July 19, 1944. 

Follow-up by correspondence showed this patient 
to be symptom-free until December 19, 1945, when 
he revealed that he has been having left hypochon- 
driac pain extending to the back for the past month. 
He is to be readmitted for further study. 


SUMMARY 

The literature on pancreatic cyst is reviewed. 
Nine additional cases are reported. The ana- 
tomic, physiologic, and pathologic features 
peculiar to this lesion are enumerated. The 
symptoms, signs, and examinations upon 
which a diagnosis may be made are discussed. 
Internal drainage by means of cystojejunos- 
tomy is recommended when extirpation of the 
cyst is not feasible, and the technique em- 
ployed in establishing this anastomosis is 
described. 
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CLINICAL FINDINGS WITH A 


SIMPLIFIED PLAN OF EARLY TREATMENT 


ROBERT ELMAN, M.D., F.A.C.S., C. R. MERRY, M.D., CELSUS E. BEGUESSE, M.D., and 
RAPHAEL TISDALE, M.D., St. Louis, Missouri 


ESPITE the tremendous amount of 
clinical and experimental study, 
much of it stimulated by the war, 
there is considerable confusion in 

the minds of many surgeons as to the pre- 
erred method of immediate and early treat- 
ment when confronted by a serious thermal 
injury. The purpose of the present communi- 
cation is to describe the clinical findings 
following a plan of treatment reduced to its 
simplest details. It must be emphasized, how- 
ever, that no plan can take the place of careful 
clinical study of the individual case. Never- 
theless, the results obtained seem sufficiently 
good to suggest that therapy based on such a 
plan may be preferable to more intricate and 
complicated methods. The large literature on 
the treatment of burns will not be reviewed; it 
has been well done by Harkins and others. 


SELECTION OF MATERIAL 


During the 2 year period of study 112 burn 
cases were considered severe enough to justify 
admission of the patient to the hospital. Only 
about half, or 55 cases, were selected for 
analysis. First, no case was included in which 
the patient did not arrive in the hospital 
within a few hours of injury and in which he 
did not remain in the hospital until full treat- 
ment was carried out. Second, in order to 
study only severe cases, all patients with 

From Washington University Medical School and Homer G. 
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burns involving less than 1o per cent of the 
body surface were excluded, with the exception 
of 4 patients in this group requiring skin graft. 


PLAN OF THERAPY 


On entrance into the receiving room all 
exposed burned areas were covered with a 
sterile sheet and blanket. Morphine or co- 
deine injections were not given as routine but 
only to control pain or apprehension, re- 
spectively, when present. As routine a pro- 
phylactic dose of antitetanus serum was 
injected. Full treatment was carried out in 
the following chronological order after arrival 
at a dressing room off the surgical wards. 

Intravenous injections. It was accepted as 
axiomatic that the voluntary oral route for the 
administration of needed food and fluid ele- 
ments was preferable to the parenteral chan- 
nel, which should be employed only when 
necessary. In other words, only when the 
oral route was ineffective, particularly in 
meeting acute deficits, were intravenous in- 
jections used. Plasma transfusions were 
therefore not given as routine, were not based 
on the extent of the burn, but were used 
primarily for the treatment of shock when 
present, or prophylactically when shock 
seemed imminent. This routine required 
constant observation of the patient, particu- 
larly during the first 24 to 48 hours, inasmuch 
as some patients entered the hospital in good 
general condition, but developed signs of 
shock after several hours, or responded to one 
transfusion only to fall into shock again later. 
Although pronounced hemoconcentration is 





188 


often used as an indication for the injection of 
plasma, and did nearly always accompany the 
appearance of shock, it was used as a routine 
indication in the present series only when the 
red count increased progressively. Many pa- 
tients with hemoconcentration were not in 
shock and recovered without any intravenous 
therapy. This fact was also true in several 
cases with a large involvement of the body 
surface. If there were no systemic mani- 
festations other than moderate hemoconcen- 
tration, plasma was, with few exceptions, 
withheld. Whole blood was given only when 
evidence of anemia developed or in conjunc- 
tion with skin grafting. Saline and glucose 
solutions were injected only in connection 
with plasma transfusions and in the only case 
with persistent vomiting. A high fluid intake 
by mouth was maintained from the beginning, 
as described in detail under nutrition. 

The amount of plasma given depended on 
the severity of the shock. No rigid formula 
was used, but for an adult at least 500 cubic 
centimeters was started as the initial dose. In 
the most severe cases larger amounts, e.g., 20 
cubic centimeters per kilogram of body weight, 
or about 1500 cubic centimeters for an average 
sized adult, were injected. The rate of ad- 
ministration was quite rapid to combat shock, 
and more plasma was injected if the clinical 
response was not sufficient, or was repeated if 
circulatory impairment recurred. 

Débridement and cleansing. No débride- 
ment whatever was carried out in any patient 
even in several in whom home remedies had 
been applied, such as talcum powder, sulphur 
ointment, lard, baking soda, bluing, and 
molasses. However, none of the burns was 
grossly dirty. Blisters were left intact and no 
attempt whatever was made to remove shreds 
of skin or other loose tissue. Cleansing was 
gently carried out with soap and water, but 
largely over the intact skin next to the burned 
area. Omission of débridement in fresh, clean 
burns was first formally recommended by 
Cope as a result of treating the victims of the 
Cocoanut Grove disaster; its use in the present 
plan was based largely on his excellent results. 

Dressing. The basic principles involved in 
the application of a dressing to the burned 
area in order to avoid infection was thoroughly 
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described by Colebrook and his coworkers. 
Their excellent results prompted the use of 
these principles. The first and most important 
principle was the maintenance of scrupulous 
aseptic technique, the same, indeed, as that 
employed in the operating room. A rigidly 
observed detail was the masking of the pa- 
tient and of all personnel during dressing. 
Next to the burn’a layer of fine mesh gauze or 
other fabric was applied with or without some 
type of ointment. Over the primary layer of 
fabric a bulky layer of gauze was applied and 
held in place with a firm circular bandage. 
Pressure by means of cotton waste or elastic 
bandage was used in a number of cases, but 
was not adopted as a routine. A plaster splint 
for the extremities was sometimes included in 
the dressing. A bulky dressing, however, was 
always used because it absorbed discharges 
and seemed partly to immobilize the part. 

Another important detail was the applica- 
tion of dressing well beyond the obviously 
burned area of skin, for reasons mentioned 
below. A third feature of the dressing was the 
fact that it was allowed to remain in place as 
long as possible, usually to to 14 days. It was 
removed earlier only when necessary because 
of pain, high fever, or excessive discharge. It 
was found advisable to explain this policy of 
infrequent dressing to the patient and the 
family in order to prevent a tendency for them 
to complain of neglect, which frequently 
occurred unless the plan was explained before- 
hand. 

Burns about the buttock. In burns in the 
general region of the anus, particularly in 
children, a constipating regimen with pare- 
goric was instituted and maintained for about 
a week. After this period enemas were ordered 
and given each day at a specific time when a 
member of the house staff was present, so that 
the dressing could be changed at once if 
necessary in order to prevent undue con- 
tamination. This seemed to work very well 
and probably played an important part in the 
prevention of secondary infection. 

Oxygen inhalations. Patients who showed 


evidence of pulmonary injury or those suffer- 
ing from respiratory distress for other reasons 
were placed in an oxygen tent during the first 
few days. 











ELMAN eT AL.: SEVERE BURNS 


Chemotherapy. No local chemotherapy was 
ised whatever. As a routine, sulfathiazole, 

10 gram per kilogram per day was given by 
mouth. However, if there was any con- 
traindication to the use of sulfathiazole, it was 
not given. In a few patients penicillin was 
used early in doses of 160,000 units per day, 
hut more commonly and effectively later in 
preparation for skin grafting. All primary 
chemotherapy was discontinued by the end of 
the first week unless there was evidence of in- 
ection. 

Preparation for skin graft. Preparation for 
-kin graft presented the greatest problem in 
the treatment of full thickness burns and will 
not be described in this paper. All sorts of 
methods were used, including proteolytic 
ferments. In general, wet saline packs were 
ound to be the most effective, although they 
left much to be desired. 

Nutrition. Though listed last, attention to 
nutrition, including oral fluid intake, was 
viven a high priority in the present plan of 
treatment. Practically all patients suffered 
creat thirst on admission and it was not 
necessary to urge them to ingest a large 
quantity of liquids. From the very beginning 
these liquids were of high nutritional value 
and included high protein and caloric drinks, 
ice cream, etc. A high intake of sodium 
chloride based on the experimental findings of 
Rosenthal and the clinical studies of Fox was 
not a part of the present plan. It is likely, 
however, that all patients did ingest large 
amounts of electrolyte in their food and 
drink. Vomiting was infrequent, but when it 
occurred was usually transient or beneficially 
influenced by plasma transfusions, in patients 
suffering from circulatory impairment and in 
whom vomiting was a manifestation thereof. 

The assurance of a good nutritional intake 
was not left to chance, to a dietary order, or to 
the efforts of the dietician. A specific amount 
of fluids and food was ordered just as in the 
case of medication. Moreover, the intake was 
checked each day to be sure that most of it 
was taken. In addition, the urinary output 
was measured and if it fell below 1000 cubic 
centimeters the intake was checked, and if 
inadequate, efforts were made to see that it 
was maintained at several liters or more a day. 
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If the patient refused to eat a normal, well 
balanced diet, a high protein milk diet was 
ordered which in one liter contains 100 grams 
of protein and 1000 calories, which was con- 
sidered as the daily minimum for an average 
sized adult. When possible the patient was 
urged to take 200 grams of protein and 2000 or 
more calories, particularly after the first few 
days. The threat of tube feeding was used in 
many patients, but was not employed in any 
of the present cases. Large amounts of 
ascorbic acid were given, I gram or more a 
day. An important feature of a good nutri- 
tional intake is that it start at once, ie., as 
soon as the patient is dressed. Prevention is 
far easier than cure. If severely burned pa- 
tients are allowed to lose much body tissue, 
the problem of restoration is extremely diffi- 
cult even with a large dietary intake. The 
importance of maintaining good nutrition in 
burned patients has been well and extensively 
studied by Levenson, Davidson, Lund, and 
Taylor. 

Early movement of the patient was en- 
couraged and, unless the lower extremities 
were involved, the patient was urged to get up 
out of bed as soon after the dressings were 
applied as possible. If the lower extremities 
were involved, an attempt was made to get 
the patient into a wheel chair. When the 
upper extremities were involved it was ob- 
viously necessary to provide frequent nursing 
care in order to insure an adequate nutritional 
intake. 

CLINICAL FINDINGS 

Because of the tremendous variation in the 
findings it is difficult to summarize them 
adequately. To aid in the analysis, all pa- 
tients were divided into three groups and the 
main details summarized in three tables as 
follows: Table I, those which healed without 
the use of skin graft; Table II, those which 
healed with skin graft; Table III, fatal cases. 

Text figures of changes in the red count will 
be presented to illustrate findings of special 
significance. Reference will be made to them 
in the following general discussion of the re- 
sults of the study. 

Systemic manifestations on entrance. The 
most common symptom was thirst, which was 
almost universally observed in practically all 
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TABLE I.—BURNS WHICH HEALED WITHOUT SKIN GRAFT* 


Extent Fever(°F.) Day 1st | TOF.) day | 
Case Age, sex meta Duration | change of Ist change of 
oamanal (days) dressing dressing 
I 25-F 30 ¥ None 12 Normal 
4-F 15 | None 13 Normal 
3 8-F 15 101-1 13 | 100 a 
1-M 20 100-2 14 Normal 
1-M 4o 102-1 13 | Normal : 

6 7M 30 102-1 6 1or 

6-F 19 None : 13 Normal 
} 

8 2-M 20 104-1 | 6 101 
ry o-M 10 None j 14 | Normal 
10 49-F 40 None 12 Normal 
11 32-1 25 101-1 13 Normal 
12 14-} 1 None 6 Normal 
13 >1-1 20 None 12 Normal 
14 st I None 7 Normal 
15 3M 12 102-2 12 Normal 
1¢ 39-1 15 None ; o Normal 

I 1-f 30 102-{ 8 101 
8 <1-M 45 100-4 Normal 
19o 5-I 10 None 5 Normal 
7-M 30 None 10 Normal 
r 5-F 40 100-2 13 Normal 
i-M 15 None 5 Normal 
10 M »0 None 9 Normal 
I M 15 None 10 Normal 
1'.-M 10 None 19 Normal 

»f | 70-F ae 8 101 


| 
| Hemoconcen- | 
| 


| 
| Bezel, | Tigemal | tration Highs | Remarks 
| | (mill/c. mm.) 
37 |Flame | 61 | soocc.plasma 
25 Hot water : 5.  aipthaasit nirtentd 
3t | Hotwater | 5.3 sepia ete 
7 26 ; Hot water. a a " §.28 ons ssn acin 
36 ; | Hot water : 5.62 a aa, 
39. | Hotwater | 82 See Fig.1 
—EEEE | | ——— 
15 | Hot water | None 
"18 ; | ‘Hot water : $2 is te 
14 : | Flame _ ; “Fines i | ha 
28 | Flame 1 6.8 j See text Fie. % 
84 | Flame 5.8 "g00.c.c plasma ; 
8 | Hot water | None ii abil 
12 | Hot water | 6.5 
12 | Flash None : 
28 | Hot water 7 None : 
13 Hot water None : 
17 Hot water “None : mieichiinl 
50 Hot water 5.5 aE Fig. 3 rico cA 
plasma 
18 . Hot water : None 
03 Hot water None p 
Hot water None : 
Hot water None 
13 Flame None 
15 Hot water - : None : 
ss | Hot water None 
| Flame 5 sae 5.1 sie 





*None showed systemic manifestations on admission 


of the patients. Second in frequency was a 
complaint of coldness and chilliness, which 
practically always disappeared as soon as the 
burned area was covered by sterile sheets 
and blankets and permanently controlled by 
the application of the dressing. Pain was 
strikingly rare, which is of extreme interest in 
view of the almost universal use of morphine 
in the treatment of burns. Indeed, many of 
the patients were rather apathetic and had no 
complaints. In only 9 of the 55 cases herein 
reported was morphine used, and in many of 
these merely to control restlessness rather 
than pain. In an unpublished series of ob- 


servations on human volunteers this finding 
was confirmed, i.e., the intense pain stimulus 


at the time of the burn was replaced by a dul! 
ache which lasted for a short time and then 
gradually disappeared. It may be that cer 
tain other types of burns not observed in the 
present series are accompanied by lasting 
severe pain, but this certainly was not true 0! 
the patients we observed. The possible 
dangers and misuse of morphine in severe 
injuries has been well discussed by Beecher. 

Vomiting occurred in only 2 of the nonfatal 
cases and in neither of them did the vomiting 
interfere with feeding because it disappeared 
within 24 hours. In the fatal cases vomiting 
was more frequent; 6 of the 12 patients 
vomited, but in only 1 was it persistent (Case 
51). Evidence of shock and toxemia was 














TABLE II.—BURNS WHICH HEALED WITH SKIN 
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Extent Fever(°F.) Day ist_ | T(°F.) Day rst 
ase Age, sex de Duration change of change of 
surface) | (days) dressing dressing 

15-M } 15 104-5 12 Normal 

8 3-M | "10 102-1 12 Norma! 
38-I | 30 ” $02 5 11 101 
1-f 40 ‘0a 2 12 100 
10-M 20 ~ 103 2 12 100 

6-M (a) None 10 Normal 
24-F 30 101-2 10 100 

5-1 10 None 10 Normal 
o-M 1 101-3 9 100 
1'2-M 5 103-5 6 100 
45-M 6 102-1 4 100 

4M 6 None 10 Normal 

3-M 38 None 10 Norma! 
7-M 30 104-1 13 101 
F ° 104-1 7 10 
8-I 30 103-1 8 101 
2-F 12 101-2 5 |} 101 





*Patient malnourished and probably anemic at time of burn 


absent in all of the patients summarized in 
lable I, all but 5 of whom suffered from hot 
vater burns, even though the extent of the 
urn in this group was as great as 40 per cent 
of the body surface. Even in the group of 
patients requiring skin graft (Table ITI) evi- 
dence of shock and toxemia was present in only 
2 cases. On the other hand, these signs were 
present in 8 of the 12 fatal cases (Table III). 


1] 
ul : 

“ lhe term shock was applied to any patient 
a suffering obvious circulatory impairment. 


h lhe term toxemia was used when stupor, ir- 
rational behavior, restlessness, delirium, and 


high fever were observed. Ina few cases there 
le was moderate transient lethargy, but this was 
it not listed as a systemic manifestation. 

“" _Hemoconcentration was studied in prac- 
-al tically all cases by taking frequent red cell 
ne counts or hematocrit measurements. Great 
Bs Variations and differences were detected in the 
vi behavior of the hemoconcentration, 6 ex- 
ts amples of which are shown in the accompany- 
- ing text figures. It will be noted by consulting 


these and the tables that flame and hot water 
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Day of 


BURNS 


Phermal 


GRAFT 


Hemoconcen 
tration high 


discharge agent est RBC Remarks 
mill ¢. mm.) 
240 Flash None 
150 Flame 5.8 500 ¢.c. plasma 
150 Flame 2° 500 ¢.c. plasma 
go Flame So 1000 cc. plasma (see 
text Fig. 4) 
go Flash 5 500 ¢.c. plasma 
34 Flame None 
138 Flash 5.8 1500 ¢.c. plasma (see 
text Fig. 5 
14 Flame None 
124 Flash None 
50 Hot water None 
120 Flame None 
102 Flame None 
104 Hot water None 
Flash 8.of 1000 ¢.c. plasma (see 
text Fig. 6) 
120 Flame ot so c.c. plasma 
340 Flame None 7 mo. pregnant 
Aborted 24 hrs 
Flame None 


tOnly patients of this group in shock or with toxemia soon after admission to hospital 


burns exhibit differences in both the fre- 
quency and duration of hemoconcentration. 
In general, fewer flame burns showed _in- 
creases, but the process seemed more pro- 
longed yet less intense than in hot water 
burns. 

Not listed was the relationship between the 
character of the necrotic skin and the presence 
and severity of systemic manifestations, in- 
cluding fever. In general, moist necrosis was 
much more likely to present signs of toxemia 
whereas a dry, hard necrosis was associated 
with fewer systemic signs (8). This was 
particularly true after the first 24 to 48 hours. 
Estimation of the degree and depth of the burn. 
The area of the skin actually burned was 
nearly always greater than that estimated by 
inspection at the time of entrance. This was 
true especially of hot water, but also of flame 
and flash burns. This finding was of obvious 
practical importance because it emphasized 
the need for applying the dressing well beyond 
the visible burned skin. Otherwise, exposed 
injured skin would become apparent within 2 
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TABLE III.—BURNS WHICH ENDED FATALLY 
1 
Extent* : - Hemoconcen 
Syste ani- " | mn a r ; 
ee — (% | ane ging Highest T } lime of death Thermal tration High Remark 
, 6 body omer SHER (°F.) | (after admission) agent est RBC 
admission : 
surface) | | (mill/c. mm.) 
4 35-1 36 None 103 108 days Flame | 5.8 Pt. had multiple scler 
| | sis. Died after trar 
| | | fusion reaction (Rh 
} 3000 c.c. plasma 
| | also whole blood ar 
| | | red cells 
} o-M 6 None 102 | 7 days Flame 7.3 | 1500 c.c. plasma 
i 17-M 56 None 102 30 days Flash 6.3 | 1000 c.c. plasma 
\ M go Shock 99 | 4 days | Flame 7-7 1000 ¢.c. plasma 
Poxemia | | | | 
| | | 
ee 
‘8 7-M 100 Shock 97 | 3 hours Flame | 5-3 500 c.c. plasma 
19 I 100 Shock | 07 5 hours | Flash ? | 500 ¢.c. plasma 
M ° Shock | 99 6 hours | Flame 6.95 
I I 20 | Shock 100 24 hours | Flame | 6.1 Died during plasma 
| | transfusion 
42-M 75 Toxemia | 100 | 12 days Flame 8.25 6000 c.c. plasma 
I 30 loxemia | 990 | 2 days | Flame 5.2 | 500 c.c. plasma 
3-M } None 103 | 14 days Flame None 500 c.c. plasma 
| tooo c.c. whole blood 
—_ . a sicialatpagt caine beigetitliaiaiacal OF fecal 
+1 75 Shock _ | 101 | 6 hours Flame | 7-3 | 750 ¢.c. plasma 
‘Toxemia | ! 





*Estimate only approximate in patients dying soon after admission. 


or 3 days, invariably become infected, and act 
as a portal of entry for bacterial invasion. 
The depth of the burn was also difficult to 
predict by inspection alone even at the time of 
the first dressing. By experience, however, it 
was soon obvious that the kind of thermal 
agent was of primary importance. For ex- 
ample, hot water seldom produced full thick- 
ness burns, only 2 out of 21 in this category 
requiring skin graft. Moreover, if one consults 
Table I, listing the burns which required no 
skin grafting, 19 of the 26 were due to hot 
water. On the other hand, in Table I, listing 
those which required skin graft, in all but 2 of 
the 17 cases a flame or flash was the re- 
sponsible thermal agent. It should be empha- 
sized, however, that 7 of the flame burns 
healed without skin graft, even though in 4 of 
them the burn had involved 25 per cent or 
more of the body surface (Cases 1, 10, 11, 26). 
It was also observed that even in extensive 
flame burns requiring skin graft the area was 
frequently smaller than expected. This 


seemed directly connected with the absence of 
infection and with the fact that the patient 
maintained a good nutritional intake from the 
Entirely apart from the food in- 


beginning. 


take during treatment, the nutritional status 
of the patient at the time of injury also played 
an important part in the extent of skin re- 
quiring graft. Many of the burned patients 
were obviously malnourished and in them 
the depth of the burn always seemed to be 
much greater than in healthy individuals. 

Type of ointment. Observations made with 
various types of greasy ointments showed in 
general relatively little difference even when 
similar areas were compared. However the 
best results seemed to follow the use of a 
water soluble carbowax ointment made up 
according to directions supplied by Dr. F. L. 
Meleney. Comparisons were also made be- 
tween petrolatum-impregnated gauze and dry 
fine mesh gauze. In general, the latter, placed 
next to the skin, was followed by a drier 
wound but removal was more difficult and 
painful. Petrolatum, if applied sparingly in 
fine mesh gauze, proved fairly satisfactory: 
however, if an excessive amount of it were 
applied, which was more likely if coarse mesh 
gauze were impregnated with it, there was 
much more maceration of tissue and evidence 
of irritant action, as shown by greater dis 
charge and apparently more necrosis. 
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Incidence of infection. The most striking 
\yservations made in the present series of 
ases was the relatively low incidence of in- 
ction. This was obvious at the time of the 
(irst change of dressing even when a period of 
weeks had elapsed. In many cases the 
irned areas were dry and healed. Even when 
e skin showed moist necrosis there was 
irely any pus or cellulitis. This low incidence 
infection is also shown by the relatively low 
idence of fever, which is shown in the 
bles herewith presented. For example, 19 of 
the 43 healed cases showed no fever at any 
ne and 29 no elevation above 101 degrees F. 
\lore striking was the fact that at the time of 
the first change of dressing only one patient 
had a fever of 102 degrees F. or above, only 8 
had ror degrees F., 7 had 100 degrees F.; in 27 
of the 43 the temperature was normal. 
Another of the advantages of infrequent 
dressings was a reduction in the amount of 
routine nursing and professional care. This 
made it possible to employ the available 
irsing service for other purposes, notably 
maintenance of a good fluid and food intake, 
psychotherapy, and early movement and 
ambulation of these patients. 


RBC 


Millions,’c.mm. 


GW 
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Fig. 1. Case 6. Three year old male, hot water burn 
involving 30 per cent of the body surface, which healed 
without skin graft. Note pronounced hemoconcentration 
on entry and its prompt subsidence without parenteral 
fluids. There were no systemic manifestations at any time 
except moderate lethargy for the first 24 hours. Fluid and 
food intake excellent from the beginning. 


Parenteral injections. Only 10 of the 43 
patients with healed burns were given plasma 
or blood transfusions as part of their early 
therapy, and of these g had flash or flame 
burns. Many extensive burns healed com- 
pletely and satisfactorily without the use of 
plasma. This was true particularly of hot 
water burns, even when the red count was 





to 


4 5 6 7 8 9 


Days after burn 


Fig. 2. Case 10. Forty-nine year old female, flame burn involving 40 per cent of the 
body surface, which nevertheless healed without skin grafting. Note the slow appear- 
ance of moderate hemoconcentration, which reached its maximum only after 48 
hours and disappeared slowly by the 7th day. No parenteral fluids were used, but 
the patient took a high caloric, high protein diet from the beginning. 
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lig. 3. Case 18. Fifty-one year old male, hot water burn involving 45 per cent of 
the body surface, which healed without skin graft. Note the prompt correction and 
probable overcorrection of hemoconcentration following two plasma transfusions. The 
anemia showed some spontaneous correction but was subsequently treated with 
whole blood transfusions. The general condition was good throughout the hospital stay. 


significantly, and once greatly elevated (Figs. 
1 and 2). The effect of plasma in correcting 
the hemoconcentration is well demonstrated 
in several cases shown in these figures. It 
should be mentioned, however, that 2 of the 
fatalities (Cases 50 and 51) might have been 
avoided had plasma been given or repeated, 
although in both patients pulmonary com- 
plications may have contributed to the fatal 
outcome. It should be noted that when 
plasma was needed large volumes were usually 
used. For example, in Case 52, 6 liters were 
used before the level of the red count re- 
mained normal. 

Ra pidity of healing. As compared with our 
previous experiences, the patients in the 
present series, even many with extensive 
burns, healed more rapidly and required less 
skin grafting. This seemed undoubtedly the 
result of the relative decrease in infection; in- 
fection itself is known to convert second 
degree into third degree burns, and thus 
increase the number requiring skin graft. It 
was striking that several of the extensive, 
fairly deep burns healed spontaneously or 
required only a small skin graft. Perhaps of 
equal importance in the rapidity of healing, as 


already mentioned, was the high nutritional 
intake. On several occasions, patients whose 
nutrition was particularly well maintained 
a high food intake had deep burns which 
looked as if they would require extensive skin 
graft, but which healed spontaneously without 
contracture, or needed only small coverage 

Removal of slough. The results in this group 
of patients were unsatisfactory and accounted 
for the long period of hospitalization, as 
shown in Table II. It is probable that further 
research will improve the present methods. 

Anemia. Anemia was observed in only 8 0! 
the 55 cases. In 6, the anemia was onl) 
moderate; the lowest count was between 3 an 
4 million. In only 2 cases did the red count fal 
below 3 million. Three of the 8 cases resulted 
fatally, and this included one of the patients 
with a count under 3 million. On the other 
hand, the patient with the lowest red count, 
2.4 (Case 18) recovered uneventfully. Whole 
blood transfusions as well as packed or sus 
pended red cells were used in all of these 
cases, but not as an initial form of therapy, 
inasmuch as anemia was not found during the 
first 24 hours, and in only 1 case (Case 18, 


which recovered) as early as the second day. 
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Fig. 4. Case 30. Twenty-one year old female, tlame burn involving 40 per cent of 
the body surface requiring some skin grafting. Note the hemoconcentration on ad 
mission which responded promptly to a plasma transfusion only to recur within 24 
hours. Spontaneous correction occurred thereafter, undoubtedly aided by an excellent 





fluid and food intake by mouth. 


Blood chemical changes. Plasma protein 
determinations were made in many of the 
patients but will not be summarized in this 
report. Frequent red cell counts or hemato- 
crits were made and form the basis for many 
of the graphs presented herein. The non- 
protein nitrogen of the blood was determined 
in many cases and frequently was found to be 
elevated, returning to normal with satis- 
factory progress of the case. In two of the 
fatal cases the rise was progressive until 
death. 

Fatal cases. Inasmuch as the saving of life 
comes first in treatment, failure to do so under 
the present plan of treatment deserves special 
analysis. Scrutiny of the 12 fatal cases listed 
in Table III indicates that 6 of them were 
flame burns which involved 60 per cent or 
more of the body surface and might therefore 
be said to be fairly hopeless from the start. In 
spite of this, one of these patients survived for 
7 days, another for 4 days, and a third for 12 
days, the 3 others dying within a few hours 
after admission. The remaining 6 fatal cases 
might perhaps be called preventable failures. 
In 1, the patient died 3 months after the burn 


following a fatal (Rh?) transfusion reaction. 
In another (Case 46) the patient survived for 
30 days even though the burn involved 56 per 
cent of the body surface. Progress was satis- 
factory even though tetanus developed (in 
spite of the prophylactic injection of serum on 
admission) and apparently responded well to 
therapy. While it may have been partly the 
cause of death, the presence of an old Pott’s 
disease of the spine suggested that miliary 
tuberculosis may have developed terminally. 
In another case involving 40 per cent of the 
body the patient survived 14 days (Case 54). 
This patient presented great difficulty through- 
out his hospital stay, largely because of re- 
peated hemorrhage from the burned area. 
The burn was quite severe, inasmuch as the 
deep fascia was exposed at numerous places. 
Bleeding might have been due to hypopro- 
thrombinemia. Unfortunately, no observa- 
tions thereof were made. Another fatal case 
involving only 30 per cent of the body oc- 
curred in a 2 year old female who lived only 2 
days (Case 53). The patient entered somewhat 
stuporous and this increased until the time of 
death without any fever. Respirations were 
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Days after burn 
Fig. 5. Case 33. Twenty-four year old female, flash 


burn involving 30 per cent of the body surface, requiring 
some skin grafting. Complete healing by the 44th day. 
Note the persistent hemoconcentration permanently cor- 
rected only after three plasma transfusions. 


labored and it was assumed that severe pul- 
monary damage had occurred, inasmuch as 
the child had been trapped in a burning 
house and undoubtedly inhaled a good deal of 
noxious gases as well as actual flame. 

The remaining 2 cases (Cases-50 and 51) 
more than the others may be said to represent 
preventable failures in so far as the use of 
more plasma may have made a difference. 
However, pulmonary damage may have been 
partly responsible for the fatal outcome inas- 
much as both patients were burned in the 
same accident, an explosion which occurred in 
a closed room and undoubtedly made in- 
halation of heated gases inevitable. Autopsy 
was done in only 1 case, but showed inflam- 
mation and deposition of soot down as far as 
the bronchi, as well as other evidence of 
pulmonary injury. Symptoms of circulatory 
impairment were present on admission in 1 
case, but responded dramatically to a plasma 
transfusion, only to recur during the night. It 
was assumed to have been present for many 
hours before the second transfusion was 
started, because the patient died before very 
much plasma could be administered. In the 
other case (Case 50) surgical shock appeared 
only several hours after admission, and the 
patient died before transfusion could be 
started. 
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The frequency of vomiting, evidence o/ 
shock and toxemia in the fatal cases, should 
emphasize the importance of these clinical 
findings. These manifestations in many cases 
proved a more significant indication of the 
seriousness of the burns than the extent of 
skin involved. Moreover, all of the fatal 
cases were flame or flash burns. These 
factors are emphasized because they suggest 
that special study and treatment be accorded 
such patients from the beginning in order to 
save more of them if possible, particularly 
those involving a relatively moderate extent 
of the body surface. 


COMMENT 


On the basis of the present and previous 
studies, it has become increasingly evident 
that the systemic manifestations in severe 
burns including hemoconcentration, sensorial 
changes, circulatory impairment, and even 
fever and renal damage vary tremendously 
from case to case. Moreover, it seems clear 
that any attempt to correlate these differences 
with the degree of tissue damage must be 
based on more information than that given in 
the usual designations of extent of body in- 
volved and the terms first, second, and third 
degree burns. It would seem worth while 
evaluating carefully in each case the actual 
nature of the burn stimulus as well as its 
probable duration. The type of skin damage 
produced by various thermal injuries has 
received little study, particularly in fatal 
cases in which complete microscopic study of 
the skin is possible. Such information is 
needed if we are to explain the great variations 
in the systemic effects of severe burns and to 
save more of the fatal cases with as simple and 
effective therapy as possible. 

Variations in the actual thermal injury 
may be classified into at least three groups: 
(1) The degree of temperature of the thermal! 
agent may vary from 70 degrees C. in a hot 
water burn to several thousand degrees in a 
flash burn. (2) The duration of the increased 
temperature varies from a fraction of a second 
in some flash burns to many seconds in the 
case of hot water or flame; it undoubtedly 
lasted many minutes in the case of the victims 
trapped in the Cocoanut Grove or Hartford 
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Fig. 6. Case 40. Seven year old male, flash burn involving 30 per cent of the body surface. Note 
that on admission there was absence of hemoconcentration and Aefinitely elevated blood pressure. 
The general condition was good. After 12 hours typical surgical shock developed with cold extremities, 
rapid pulse and unmeasurable blood pressure. This was accompanied by hemoconcentration. A rapid 
plasma transfusion of 1000 c.c. (30 c.c. per kilogram) effected a dramatic clinical improvement, and 
as shown in the chart, a prompt restoration of blood pressure and correction of hemoconcentration. 
Skin graft was eventually necessary. @—e, Blood pressure; o—o, red blood cells. 





circus fires. (3) The part of the body involved 
also contributes to variations as, for example, 
the relative resistance of the face as compared 
to the hands, due undoubtedly to the differ- 
ences in their blood supply and tissue tension. 

Classification according to the thermal 
agent itself, e.g., flame and hot water burns, 
may explain many of the differences. For 
example, in the present series none of the 21 
hot water burns proved fatal and only two 
required skin graft, yet a third of them in- 
volved 30 per cent or more of the body surface. 
Moreover, more of them exhibited hemocon- 
centration than did the flame and flash burns. 
Nevertheless, all of the fatal cases were flame 
and flash burns and all but one showed hemo- 
concentration. In contrast to the relative 
infrequency of skin graft even with extensive 
hot water burns, two thirds of the surviving 
flame burns required skin graft even though 


many involved small areas of the body. In 
spite of the frequency of hemoconcentration 
in the hot water burns the incidence of fever 
was less pronounced, i.e., half of them showed 
none during their entire stay. By contrast, 
only a third of the flame and flash burns were 
afebrile during their entire stay. It should be 
emphasized that fever was only occasionally 
associated with other manifestations of infec- 
tion; in most cases it was probably due to 
absorption from devitalized tissue or extra- 
vasated serum. 

The satisfactory results which can be 
obtained with the simplest of dressing were 
well demonstrated in the present series of 
cases. Despite the hundreds of different 
ointments recommended for application next 
to the burned skin, it would seem that none is 
really required. Much more important is the 
meticulous avoidance of droplet and other 
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contamination during the dressing. The 
fundamental fact that much of the infection 
in burns can be traced to bacteria which reach 
the burn after the patient enters the hos pital was 
established by Cruikshank over 10 years ago. 
Its truth and practical application in dress- 
ing burns seem amply shown in our findings. 

The rather limited use of intravenous in- 
jections in the present plan of therapy de- 
mands special scrutiny. While such treatment 
is always complicated and should be mini- 
mized as far as possible in formulating a 
simplified plan of treatment, it should never 
be withheld when indicated. The most 
absolute indication is, of course, the possi- 
bility in combating, in the severe cases, any 
tendency toward a fatal outcome. How can 
one tell? The present observations have 
certainly indicated that many extensive burns 
will undoubtedly heal promptly and satis- 
factorily without such intravenous injections. 
On the other hand, there is always the possi- 
bility that fatalities may result from such a 
policy. From our observations as reported 
herein it is evident that constant observation 
is necessary during the first 24 to 48 hours in 
any patient with a flame burn exhibiting such 
systemic manifestations as vomiting, severe 
sensorial depression, actual or incipient cir- 
culatory impairment. These manifestations 
are of grave import even when the burn in- 
volves but 20 or 30 per cent of the body 
surface. Individualization must therefore be 
an important feature of any plan of treatment. 
Close scrutiny of such cases will undoubtedly 
minimize the mortality. It is in this group of 
cases that special methods of treatment may 
be indicated. For example, the injection of 
sodium lactate or bicarbonate may prove to be 
of decisive importance (5,13,14). In subse- 
quent patients with such severe manifesta- 
tions we expect to study changes in the carbon 
dioxide combining power and the effect of 
introducing bicarbonate or lactate solutions. 
The preference for whole blood over plasma 
(1,9,14) even though hemoconcentration is 
present may also prove decisive in this group 
of patients. It would seem obvious, however, 
that no method of therapy can be evaluated 
when used in extensive burns which would 
have done just as well without them. 
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With special emphasis on these potentially 
fatal cases which we believe can be detected 
shortly after admission, routine care of severe 
burns need not involve complicated methods 
of treatment. This is an important practical 
consideration. If the routine case can be 
handled in a relatively simple manner, atten 
tion and effort can be more effectively con- 
centrated on the more serious ones in order to 
answer some of the unsolved questions, 
particularly regarding methods of therapy 
designed to further reduce mortality. 


SUMMARY 
A series of 55 severe burns (covering 10 per 
cent or more of the body surface) were treated 
by the application of a simple gauze dressing, 
without preliminary débridement, but with 
meticulous aseptic care, and left in place as 
long as possible, often 2 weeks. Plasma 
transfusions were not used as routine, but only 
when indicated by circulatory impairment; as 
part of the early treatment it was employed in 
10 of the 43 healed cases. Morphine was not 
used as routine, but only for the relief of pain 
in g of the 55 cases. A high fluid and food 
intake was an essential feature of therapy and 
was possible from the beginning by the oral 
route in all but a few of the severe cases. The 
clinical findings in the 43 healed cases wer 
satisfactory and showed relative absence oi 
infection, rapid healing, and required a rela- 
tively small amount of skin grafting. 
Analysis of the systemic manifestations 
shows tremendous variation and suggests that 
the extent or depth of the skin involved is not 
always an accurate indication of its serious- 
ness. Of great significance was the kind oi 
burn, which should be described as flame or 
scald, and, when possible, in terms of the 
duration and temperature of the burn stimu- 
lus. Analysis of the fatal cases suggests that 
they may be detected early by the presence of 
vomiting, shock, toxemia. In the face of such 
manifestations even in nonextensive burns 
special therapy is indicated to reduce mor- 
tality further in these cases. 
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TECHNIQUE FOR THE REPAIR OF POSTOPERATIVE 
ABDOMINAL HERNIAS 


NEIL JOHN MACLEAN, M.D., M.R.C.S. (Eng.), F.A.C.S., F.R.C.S. (Can.), 
Winnipeg, Canada 


T is not my intention to discuss the 
prophylaxis of postoperative abdominal 
hernia. The purpose of this communica- 
tion is to discuss the surgical technique 

for the closure of the ring or opening when a 
hernia has unfortunately developed. 


ANATOMICAL CONSIDERATIONS 


lor the purpose of this discussion the ab- 
dominal wall may be considered as divided 
into two parts, an upper and a lower, the level 
of the umbilicus being roughly the dividing 
line. 

Thus a cross section of the abdominal wall 
at the various levels may be comparable to a 
bow with a taut string in the upper and to a 
bow with a loose string in the lower (Fig. 1A 
and B). 

In the upper abdomen the wall is firm and 
tense and the strong lateral pull of the ab- 
dominal muscles and their costal attach- 
ments frequently make closure of vertical in- 
cisions difficult. Every surgeon has experi- 
enced the annoyance of the sutures cutting 
the tissues when closing the posterior sheath 
of the rectus muscle. When a hernia develops 
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in this region, paradoxical as it may seem, the 
long axis of the ring is pulled transversely 
though the primary incision was vertical 
(Fig. 2A). 

In the lower abdomen the wall is more lax, 
tends to bulge forward and downward, and 
in some cases becomes attenuated and even 
pendulous. Here the hernial opening is usually 
longer in the vertical diameter (Fig. 2B). 

The linea alba is normally weaker in the 
lower abdomen. When a pendulous abdomen 
develops, usually associated with an umbilical 
hernia, the linea alba gives way to a point 
about 2 inches above the symphysis pubis. 
Professor I.M. Thompson, head of the depart- 
ment of anatomy in the University of Manito- 
ba, stated during a discussion of this fact that: 
“The structures that reinforce the linea alba 
at this location are the pyramidalis muscles 
and their fibrous attachments to the linea alba 
and the reflected parts of the inguinal liga- 
ments. These fibrous attachments undoubted- 
ly prevent any further downward diastasis 
of the rectus muscles.” 

Furthermore, the diastasis of the rectus 
muscles stops abruptly above, at, or near the 
level of the umbilicus and this is where the 
lowest pair of the transverse intersections 
(linea transversae) of the rectus muscles is 
attached to the linea alba on each side. Thus 
with the distention limited above and below 
and laterally by the rectus muscles, the in 
ternal ring of a pendulous abdomen is wel! 
defined. These anatomical limits may be 
disrupted when a pendulous abdomen results 
from an incisional hernia. 


TECHNIQUE OF REPAIR 


Taking into consideration the anatomy oi 
the abdominal wall and the structural changes 
that occur, four methods seem applicable to 
the various types of hernias that follow 
abdominal operations. 
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a b 
Fig. 2. Illustrating the shape of hernial ring resulting 


m muscular pull in A, the upper abdomen; B, the lower 
bdomen. 


1. In the upper abdomen, the ring being 
onger in the transverse diameter, repair 
vould logically be done transversely. This is 
ipplying the principle of the Mayo umbilical 
hernia operation to a postoperative hernia in 
this region. Arthur E. Benjamin has also 
applied this principle successfully in his work 
in suitable cases. I have frequently split the 
upper (usually the thicker) margin of the ring 
into two flaps and sewed the lower edge be- 
tween them, thereby making stronger union 
Fig. 3). As the posterior flap of the divided 
upper margin is necessarily sewed to the 
posterior surface of the lower there is less 
likelihood of omentum worming in between 
stitches as pointed out by Elliott Michelson 
and William Raffel. 

2. In the lower abdomen the wall being 
more lax the problem of closure therefore is 
quite different. Here the hernial ring is a 
vertical oval and closure should be done 
vertically. The lateral margin of the ring, the 





Fig. 4. Lower abdomen. A, Hernial defect. B, Lateral 
argin is split. c, Medial margin is sewed into the lateral 
eft. The suture lines are not directly superimposed and 
hey have a buffer layer between them. 
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Fig. 3. In the upper abdomen repair is done transversely 


by overlapping the edges or splitting the upper and sewing 
the lower between the flaps formed. 


thicker of the two, is split and the medial mar- 
gin is stitched between these two lateral flaps, 
three layers thereby closing the opening 
(Fig. 4) 

At times the hernial opening is very large, 
as if the whole incision had separated and 
neither transverse nor vertical sewing seem 
to suit the case, the tension in the center 
being too great. In this event I have found 
the following expedient useful. Sewing is be- 
gun at the lowest point of the ring or opening 
and is continued upward to a point where 
tension is not too great and the sutured part 
can meet with the upper segment of the ring 
(Fig. 5A). The remaining part of the opening 
is then closed transversely resulting in a ‘*T’’ 
shaped suture line (Fig. 5B). 

In rare instances this procedure may be re- 
versed, sewing beginning at the uppermost 
point of the opening. Only once ina very high 
hernia, following a paramedian incision which 
had completely disrupted, I found this latter 
method to be the only one that seemed suit- 
able in this particular case (Fig. 6B). Where 
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Fig. 5. A large circular ring may be closed by a combi- 


nation of A. left, vertical; B, transverse sewing. 
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lig. o. Closure of a large ring partly from below upward 
A, or from above downward; B, depending on the muscular 
pull and ending the closure transversely. Only in an ex- 
ceptional case would the second procedure be applicable. 


overlapping cannot be done, figure-of-eight 
reinforcing stitches are used. These stitches 
are tied over a Wetherbee plate as this plate 
assures no give and there is no drag on the 
skin. If the stitches are tied without tension 
cutting or necrosis of the fascial edges should 
not occur (Fig. 7). These stitches remain in 
14 or more days. 

I would like to point out here that dissecting 
out the anatomical layers which have become 
fused together from the primary operation, as 
some advocate, is inadvisable. To do so pro- 
longs the operation, unnecessarily traumatizes 
tissue with poor circulation and furtherrmore 
suture material is necessarily superimposed 
one row upon another which does not favor 
good healing. 

4. In long standing cases in the lower abdo- 
men the wall may be, as already mentioned, 
attenuated or even pendulous, especially if 
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Fig. 7. Reinforcing figure-of-eight silkworm gut stitches 
tied to Wetherbee plates. The ends of two parallel stitches 
are tied together at one side of the plate and the opposit: 
ends on the other side. The stitches do not pass over th 
skin wound or the plates. It is best to use double strand 
stitches. 
the rectus muscles have become atrophied 
from the severing of nerves. For this type the 
three flap operation for the extreme pendulous 
abdomen that I described before this Associa- 
tion in 1917, seems best suited (3). The opera- 
tion was originally designed for cases in which 
an umbilical hernia had piloted the protrusion 
so that the umbilicus (and its hernia) was no 
longer in its normal position in front of the 
abdomen but was 15 or 16 inches farther down 
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Fig. 8. Pendulous abdomen. A, Simple pendulous fat (panniculus adiposus). Note 


the abdominal wall is intact. B, The linea alba has gradually stretched into a funnel- 
like process. An umbilical hernia is at the apex, having descended far from its nor- 
mal position. The funnel-like tubular process is filled with small intestine and omen- 
tum. Note: The defect does not reach the symphysis below and only to the normal 
umbilical level above. This is not a postoperative condition. 
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Fig. 9. First stage of a pendulous abdomen operation associated with an umbili- 
cal hernia. A, left, Removal of excess fat showing the cone of thinned out abdominal 
wall with the umbilical hernia at its apex. The flaps are outlined. B, Umbilical hernia 


removed and the three flaps formed. Note: 


The flaps are shown retracted. Diastasis 


of rectus muscles seldom occurs above the normal umbilical level, except in incisional 
hernias where the incision and disruption has gone above this level. 


iront of the thighs (Fig. 8). With the pass- 

g of time I have not been able to improve on 
this method. Briefly the technique is as 

illows: 

When the umbilical hernial ring has been 
cleared along with pendulous fat (lipectomy 
ind herniotomy), the thin surrounding wall 
vhich can be lifted up in the form of a cone is 

‘alt with (Fig. oA). 

| would like particularly to stress the point 
hat in these pendulous abdomens whether 
associated with an umbilical hernia or an in- 
cisional hernia, there is always a second ring 
in addition to the primary umbilical or in- 

sional hernial ring) formed by the abdominal 
wall which did not take part in the protrusion, 
with a firm strong margin either circular or 
void which might be called the internal ring 

the hernia. Thus nature has provided an 
excellent framework to which flaps can be 
securely sewed. This is readily felt by inserting 


the fingers or hand into the sleevelike pro- 
trusion. 

The lower margin of the primary ring is 
incised downward to a point about 2 inches 
above the symphysis pubes, or where the wall 
becomes firm and strong (see ‘‘Anatomical 
Considerations’’—ante). Two lateral inci- 
sions are likewise made on each side outward 
to the rectus muscles, thus forming three flaps 
(Fig. 9B). 

The lower two flaps are overlapped and 
stitched together making a double layer 
(Fig. 10A). The upper flap is now raised and 
the double lower flap is sewed to the firm tissue 
at its base (Fig. 10B). 

The upper flap is now drawn down over the 
lower doubled flap and stitched in place, 
completely closing the defect with three 
layers (Fig. 10C) 

J. C. Masson of Rochester has found this 
method applicable in incisional hernias where 





Fig. 10. A, left, Border of one flap is sewed to the posterior 
»rder of the opposite rectus sheath. B, center, Lower (now 
yuble) flap is sewed to the firm edge under the upper flap. 


This edge as well as the rest of the internal ring is always 
well defined and very firm. C, right, Upper flap is now 
stitched over the lower flaps and the repair is complete. 
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there is marked diastasis of the rectus muscles. 
rhis would necessarily apply to a hernia in 
the midline at or below the level of the 
umbilicus, but also it is applicable in hernias 
lateral to the midline where the ring is large 
and the wall thinned out and bulging. 

The preoperative and postoperative treat- 
ment needs stressing. Preoperative prepara- 
tion is directed toward (1) reducing weight, 
(2) reducing distention, (3) cleaning and 
sterilizing the operative field, and (4) treat- 
ment of avitaminosis and any secondary 
anemia. This preparation may in some cases 
take as long as 3 months. 

The postoperative treatment consists of (1) 
flexion of abdominal muscles with pillows (not 
a straight back rest), (2) nasal gastric suction 
in all cases until the stage of distention is past 
and the early use of rectal tube and the 
judicious administration of prostigmine and 
pitressin, and (3) surgical fluids per os for 4 
days or longer if necessary. 


RESUME 


1. The type of operation for the repair of 
an incisional hernia varies for each case and 


has little to do with the type of the primary 
incision. 

2. The shape of the hernial ring will dete 
mine whether closure shall be vertical or 
transverse. 

3. Dissecting out the individual primary 
layers is unnecessary and complicates th 
operation. Overlapping is preferable or split 
ting the thicker edge with overlapping and 
underlapping is to be preferred. The simpler 
the procedure the better. 

4. A large hernial ring may be closed |), 
combined vertical and transverse suturing 
as described. 

5. In a huge hernia with attenuated and 
pendulous abdominal wall the ‘Three Flap 
Operation” will, I think, be found most suit- 
able. 

6. Meticulous preoperative and postopera- 
tive treatment and care are a sine qua non. 
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ONE STAGE TUBED ABDOMINAL FLAPS 


Single Pedicle ‘Tubes 
DARREL T. SHAW, M.D., F.A.C.S., Major, M.C., A.U.S., Cleveland, Ohio, and 
ROBERT L. PAYNE, Jr., M.D., Major, M.C., A.U.S., Norfolk, Virginia 


AR wounds of the upper extrem- of size and viability permit easy tube forma- 

ity involving extensive loss of tion. When combined with the adaptability 

soft tissue frequently require of the hand to various positions, the usefulness 

pedicle replacement of skin and — of these tubes for covering irregular defects of 
cutaneous tissue. The need for early cov- the hand becomes apparent. 

we and the desirability of expediting the Single pedicle tubes, based inferiorly, in- 

atment of a large number of cases has em-_ cluding the superticial epigastric veins have 

asized the usefulness of the direct ab- been constructed, varying in length from 5 

minal flap for this purpose. Single pedicle to 18 centimeters and varying in width from 

dominal flaps may be applied to any defect 3 to 7 centimeters. Exact limitations of size 
the hand or forearm as a one stage pro- have not been determined. The dimensions 
lure. The open pedicle flap as frequently depend on the size of the defect to be covered 
ed has the disadvantage of a contaminated and on the obesity and mobility of the ab 
uund requiring secondary closure. Any dominal tissues. The superficial veins can 
wn wound of the hand impairs the return usually be seen through the skin and are used 
function. Therefore, it is desirable to 
nvert the donor area and base of the pedicle 
to a closed wound. This also diminishes the 
essing problem and the possibility of infec- 
tion at the time of division. The donor site 

ay be sutured primarily or covered by a 
split thickness skin graft. In either case the 
hase of the pedicle may be grafted. Whenever 
possible, the authors have closed the donor 
site as a linear incision, a simpler and more 
direct method which minimizes the subse- 
quent deformity. The desirability of closing 
the base of the pedicle as well as the donor 
site has led to an endeavor to combine the 
advantages of the closed tube with the ad- 
vantages of the direct abdominal flap. This 
has been successfully done in 31 cases by con- 
structing one stage tubes, 25 of which covered 
defects of the hand and wrist. 

It is possible to raise large, long, oblique, or 
vertical flaps from the lower abdomen and 
still close the donor area because of the greater 
mobility of the tissues in this region. When 
based inferiorly an excellent blood supply is 
assured by including the superficial epigastric 
and superficial circumflex iliac veins and 





Fig. 1. Infra-red photograph showing superticial epi 
; a ees > gastric veins (left), and donor area where tube was recently 
iccompanying arteries. These characteristics — detached (right) 


205 








206 SURGERY, GYNECOLOGY AND OBSTETRICS 


One Stade Single Pedicle Abdominal Tube Construction 






Outline of flap for first stage 
attached tube construction 


[Incision on abdomen 
trom which tlap was /4% 
taken, 1s closed by = 
continuous sub- 
cuticular 
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lig. 2. Diagram of tube construction showing inclusion of superficial epigastric 
veins, undermining of margins for closure of donor area, and closure by continu- 


ous subcuticular stainless steel wire suture 


as a guide in outlining the flap. If the veins 
are not visible their approximate location can 
be*estimated. 

The flap is outlined on the abdomen as two 
parallel incisions tapering to a blunt point 
superiorly. It is raised either just superficial 
to Scarpa’s fascia or may include the fascia. 
The margins of the donor defect are under- 
mined for closure in the fatty areolar layer 
beneath the fascia. Additional relaxation may 
be obtained by incision of the fascia parallel to 
the skin margins. The attachment of the flap 
is extensively undermined to allow mobility 
in closing the angles when the base of the tube 
is formed. The donor defect is closed with 


continuous subcuticular stainless steel wire. 
This procedure has proved to be a rapid. 
simple, and satisfactory method of closure and 
incorporates the basic principle of using a 
buried subcuticular suture for closing skin 
under tension. This continuous suture in 
cludes one or both angles of the incisions at 
the base of the flap and begins formation oi 
the tube. By staggering the inferior ends o! 
the incisions the base of the tube may be ro- 
tated through an arc of 180 degrees. If the 
medial incision is shorter the open surface o/ 
the tube will rotate laterally. If the lateral 
incision is shorter the tube will be rotated 
medially. The angle of rotation depends on 
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Fig. 3. Diagram showing rotation of tube to right or left, by staggering of incisions 


the amount of staggering of the original in- 
cisions and on the width of the flap. Thus the 
open surface of the tube may face medially, 
superiorly, or laterally, without twisting the 
tube itself. Combined with the fact that it 
may be folded on itself, application to the 
hand is permitted in a wide variety of po- 
sitions. 

The flap is formed into a tube by simple 
interrupted sutures and is applied to the re- 
cipient defect by subcuticular sutures of fine, 
white, twisted nylon and interrupted skin 
sutures of fine stainless steel wire or fine silk. 
lhe wire seems to give less reaction than does 
silk in the presence of moisture. 


If the original defect is completely covered 
at the time of application, the tube may be 
handled much the same as is an abdominal flap 
and divided in about 3 weeks. However, if the 
tube itself is used to cover a portion of the 
defect, a longer period of time is allowed and 
some type of delay isadvisable, depending upon 
the length of the tube. When the tube has a 
small application to the recipient area, as when 
it is attached to the wrist to be carried to some 
other portion of the body, or used in total 
thumb reconstruction, the time of application 
must be longer than when a double pedicle 
tube that has been constructed previously is 
applied. This difference in time we attribute 








208 SURGERY, GYNECOLOGY AND OBSTETRICS 


Fig. 11 Fig. 12. Fig. 13. 
Fig. 4. Case 1. Preoperative view of severe scar and con scar, release of contracture, and application of one stag¢ 
tracture which was present between the first and second — single pedicle tube. 
metacarpals Fig. 6. Case 1. Dorsal view of applied flap. 
Fig. 5. Case 1. Postoperative view following excision of Fig. 7. Case tr. Palmar view of applied tube. 
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Fig. 


rig. 8. Case 2. Web contracture associated with scar 
n palmar surface of amputated thumb. 

Fig. go. Case 2. Diagram of application of tube. 

Fig. 10. Case 2. Postoperative view showing correction 
f contracture and application to thumb. 

Fig. 11. Case 3. Tube to correct contracture after am 
utation of middle finger with palmar and dorsal scar. 

Fig. 12. Case 4. Tube applied to wrist. 

Fig. 13. Case 5. Tube applied to palmar surface of finger 
correct severe flexion contracture. When the tube was 
livided the end was applied to correct the cicatrix of the 
imputated thumb. 


to the primary healing reaction and unestab- 
lished blood supply in the one stage tube. 
Compared with the double pedicle tube the 
time of application is longer but the total 
time is shortened. 

Delaying tubes, which not infrequently 
have a border line blood supply, is best done as 
a closed procedure in order to prevent su- 
perimposed infection which may further im- 
pair the blood supply, in this manner form- 
ing a vicious cycle which may result in par- 
tial loss of the tube. 
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18. Fig. 10. 


Fig. 14. Case 6. Tube applied for reconstruction of 
thumb. 

Fig. 15. Case 7. Tube applied to palm. 

Fig. 160. Case 8. Another case in which the tube applied 
to palm. 

Fig. 17. Case 9. Tube applied to dorsum of hand. 

Fig. 18. Case 10. \ type of flap in which tube formation 


Because of the width of the attach 
ed margin, tube formation was not desirable and the base 
was covered by a split thickness skin graft 

Fig. 19. Case 11. Tube attached to wrist to be carried to 
another part of the body. 


may be a disadvantage. 


SUMMARY 

One stage single pedicle abdominal tubes 
have been found a practicable and an ad- 
vantageous method of applying skin and sub- 
cutaneous tissue to defects of the hand. They 
combine the speed of the abdominal flap with 
the cleanliness of the tube. When attached 
to the wrist they may be carried to other 
parts of the body. 
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THE EFFECTS OF CERTAIN DRUGS ON THE 
SPHINCTER OF ODDI 


NORMAN W. THIESSEN, M.D., F A.C.S , Lakewood, Ohio 


RESSURE changes in the biliary sys- 
tem secondary to variations in tone 
and states of contraction of the mus- 
culature surrounding the lower end of 
the common bile duct have been shown to 
occur in many animals and in man. Former 
investigations have demonstrated changes in 
intraductal pressure by measuring these varia- 
tions, which have been relayed up through a 
cannula in the common duct and into a mano- 
meter system. Since direct observations of 
the sphincteric contractions of this muscle 
system had not been recorded, it was believed 
that their measurement might throw addi- 
tional light on the reactability of the sphincter 
of Oddi. 
LITERATURE 
Oddi was the first to measure the intra- 
ductal pressure. He measured the tonus of the 
sphincter by observing the height of a column 
of water supported in a tube tied in the com- 
mon duct. Doyon reversed this procedure by 
measuring the amount of fluid passing through 
the ampulla from a_ specially constructed 
manometer connected with the common duct. 
The effects of external stimuli and diet on 
intrabiliary pressure have been studied by 
several observers. Archibald noted that 
touching the duodenal mucosa with hydro- 
chloric acid or pinching it raised the tone of 
the sphincter so that pressures as high as 800 
millimeters of water were recorded. McWhor- 
ter found that magnesium sulfate in the du- 
odenum lowered the pressure produced by the 
tone of the sphincter from 50 to 100 milli- 
meters of water. Jacobson and Gydesen 
observed that in addition to magnesium sul- 
fate, acids and peptone lowered the sphincter 
tone. Cole found that isolated gastric con- 
tents influence the pressure variably. Bruno, 
Klodnizki, Boldyretf, and Rost observed in- 
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termittent gushes of bile from the ampulla o 
unanesthetized .dogs which they interprete: 
to be the result of the relaxation of the sphinc 
ter. This observation has been confirme: 
many times by others (Puestow; Klee an 
Kluepfel). 

Lueth studied the effects of various drug: 
on the intraductal resistance in the commo: 
duct and found that in general the effects o1 
the intraductal resistance and duodenal ton 
were similar. 

The pressure necessary to cause a flow o! 
water from the common duct through th« 
ampulla has been measured by many ob 
servers. In the dog it has varied from 6c 
(Winkelstein and Aschner) to 675 (Oddi 
millimeters of water. In man most observers 
agree that the normal tonicity of the sphinc 
ter of Oddi varies between 90 and 150 milli 
meters of water (Butsch, McGowan, Walters: 
and Elman and McMaster, 9, 10). This re 
sistance may be raised from 600 to 700 milli 
meters water under certain circumstances 

METHOD 

External biliary fistulas were prepared ii 
dogs according to Puestow’s technique. Thx 
major ampulla was transplanted to the skin 
after intestinal continuity was restored. Thx 
first operation consisted in an anastomosis 
such as is carried out in a posterior Pélya 
resection of the stomach. When the dog had 
recovered, the closed duodenal loop was trans 
planted between the abdominal muscles and 
the skin. At the final operation, 7 to 10 days 
later, this loop was opened and cut across be 
tween the openings of the pancreatic and 
common bile ducts. The lower opening int: 
the bowel was inverted and the skin closed 
over it. The edges of the upper opening wer 
attached to the skin so that the ampulla was 
easily accessible. Over a period of months it 
Was necessary to raise this portion as it tended 
to retract into the abdominal cavity. 
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THIESSEN: 


The dogs were fed on a standard diet with 
‘real and meat scraps. On this standard 
‘gimen they were kept alive for months. The 
vo dogs on whom most of the readings were 
ade stayed alive 215 and 250 days, re- 
vectively. The most dangerous complication 
<clusive of distemper was the opening of the 
wer loop, causing complete loss of pancre- 
ic secretion, maceration of the skin, and a 
pid downhill course. These dogs were thus 
pt alive with complete loss of bile except 
hat they licked from the fistula. The mu- 
sa around the fistula on manipulation bled 
sily, but only one dog showed any evidence 
gross bleeding at autopsy. 

After complete recovery the dog was strapped 

1 his back on a table four or five times weekly 

ra half hour until he learned to lie quietly. 

\| readings were made in the fasting stage. 

small latex rubber bag with a hard tip and 

easuring 3 millimeters in diameter was in- 
rted through the ampulla for a distance of 
out 2 centimeters. The proximal end was 
tached by glass and rubber tubing to the 
cording device. At first this method con- 
-isted of a rubber tambour and the conven- 
onal writing point on a smoked drum. The 
ecorded excursions were so small that a more 

‘nsitive method which would increase the 
deviations was sought. 

A photoelectric method by means of the 
clectrocardiographic apparatus was devised. 
\ beam of light separate from the electro- 
cardiograph was reflected from a projection 
cell onto the photographic paper. Any varia- 
tions in pressure on the rubber bag were 
transmitted to the cell, thus causing deflec- 
tions of the light beam. A closed air system 
was used throughout the experiments. Since 
the speed of the photographic paper past the 
exposure slit was slowed by adding resistance 
in the electric circuit controlling the motion, 
variations in this speed were noted, caused by 
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Fig. 1. First record, control reading; second record, fol 
lowing inhalations of amyl nitrite for 1 minute; third 
record, 5 minutes later. 
changes in electrical resistance and friction of 
the rotating belt. To make the results com- 
parable a timing device was added. A metro- 
nome was placed in front of the beam of light 
used in normal electrocardiography so that 
the moving pendulum would cut the beam. 
Because of the construction of the electro- 
cardiograph the metronome could not be put 
exactly in front of the light beam, with the 
result that two vertical white lines close to- 
gether caused by the metronome pendulum 
cut the light beam at the end of one and at the 
beginning of the next are. Accordingly, the 
time interval between any comparable two 
lines is two seconds, the metronome being set 
at 60 oscillations per minute. 

The curves shown on the photographic 
paper are the recorded contractions. The 
direction of the contractions is denoted by the 
arrow. The horizontal white line is the base- 
line used in electrocardiography and has no 
relation to the present records. No attempt 
for a standard baseline was made, since a 
“normal” or basal reading was taken at each 
period observation for 10 to 15 minutes 
before any stimulus was used. Various stimuli 
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Fig. 2. First record, control Ws second record, following '/o grain morphine sulfate > 
third record, during vomiting. Note change in second time interval; fourth record, 5 minutes later. 
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Fig. 3. First record, control reading; second record, fol 
lowing 1 cubic centimeter of surgical pituitrin subcutane 
ously; third record, 5 minutes later. 
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were used. Observations were limited to one 
a day so the effects of one stimulus would be 
gone when another was given. The stimulus 
was administered, an immediate reading 
taken, and a final reading again at 5 minutes. 
Repeat observations on the same animal 
under the same conditions were made as con- 
trol procedures. The resulting curves were 
recorded, the paper was developed, dried, 
and representative portions were mounted on 
cardboard. 

A standardization of the contractions 
showed that a difference of 1 millimeter on the 
recording paper equals 2 centimeters of water 
pressure. 

OBSERVATIONS 

Normal. A comparison of the control read- 
ings, ie., those taken before any drug was 
given, shows that a slight rhythmic contrac- 
tion occurs every 2 to 6 seconds. Each con- 
traction was slow, taking from 1 to 2 seconds 
for the full variation in pressure to be re- 
corded. These variations ranged from 2 to 7 
millimeters, the average being 3 millimeters. 
During vomiting the pressure increased in one 
instance 12 millimeters or 24 centimeters of 
water pressure. This same change in pressure 
occurred in a much slower rhythm during 
excitement. 

It is interesting that the “normal” or con- 
trol readings vary from day to day in tone, 
rhythmicity, and number of contractions. 





Fig. 4. Record taken during excitement. 


Calcium. The dog was given 10 cubic centi 
meters of 5 per cent calcium chloride intra 
venously after a control reading was taken 
There occurred a slight increase in tone 
with no change in the amplitude of the con 
tractions, and no change in the number o! 
contractions. 

Houssay and Rubio have stated that cal 
cium chloride caused contraction of the gall 
bladder. Erbsen and Damm report that the 
calcium ion causes relaxation of the isolated 
guinea pig’s gall bladder. The action of cal 
cium on isolated smooth muscle is variable, 
although in the main it tends to cause relaxa 
tion. The results obtained here indicate that 
calcium increases the tone of the smooth 
muscle surrounding the lower end of the 
common bile duct. 

Novocain. The topical application of 5 per 
cent novocain to the exposed ampulla had no 
observable effect on the tone, amplitude, or 
number of contractions. 

Adrenalin. A subcutaneous injection of | 
cubic centimeter of 1:1000 solution of adrena 
lin caused an increase as high as 4 millimeters 
in the amplitude of the contractions, but no 
change in the tone or number of contractions 
A dose of 2 cubic centimeters caused a stil! 
greater increase in the amplitude of the con 
tractions to as high as 8 millimeters, an in 
crease in the respiratory rate, and some 
restlessness in the animal. 

Lueth reported a decreased duodenal pres 
sure and intramural resistance after giving 
to 5 cubic centimeters of 1:1000 epinephrine 
With smaller doses the effects were incon 
sistent. In small doses the action on the gal 
bladder has been reported as variable. Large 
doses caused contraction of the gall bladder 
The amounts given in the present experiment: 
were large, the effect being in proportion to th 
quantity of drug given. 

Amyl nitrite. The dogs were caused t 
inhale the fumes of amyl nitrite for 1 minute 
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THIESSEN: EFFECTS OF CERTAIN 


rhe only effect on the state of the muscle 
tested was a slight decrease in tone (Fig. 1). 

The effect of nitrites on smooth muscle is 
definitely one of relaxation. It is interesting, 
therefore, that while the tone of the muscle 
vas reduced, the amplitude and number of 
contractions were unaffected. In view of the 
linical relief which was obtained in patients 
with biliary dyskinesia, this finding was to be 
expected. 

Hydrochloric acid. Tenth normal hydro- 
hloric acid was applied topically to the am- 
ulla as it lay exposed. The slight decrease in 
tone which occurred disappeared in one set of 
speriments and almost disappeared in the 
other during the observation period of 5 

iinutes. In one experiment the amplitude of 
he contractions increased slightly. Puestow 
oted a fairly constant stimulating effect on 
duodenal contractions and occasionally small 
purts of bile occurred when dilute hydro- 
hloric acid was applied. Elman and McMas- 
ter (g) noted a marked decrease in intraductal 
pressure when acid was introduced into the 
duodenum, while alkali caused a similar in- 
crease. 

Morphine sulfate. One-sixth grain morphine 
sulfate was administered to the animal hypo- 
dermically. The frequency of the contrac- 
tions increased slightly. The amplitude of 
each contraction increased from 3 to 6 milli- 
meters, while a negligent change in tone oc- 
curred (Fig. 2). 

Since morphine causes vomiting in dogs, 
several records during this action were taken. 
lhe musculature would relax until the actual 
vomiting occurred, when a sudden spasm 
would occur. Relaxation followed immedi- 
ately. The time required for this was from 3/5 
to 1 second. The pressure increased as much 
as 12 millimeters or 24 centimeters of water. 
No protracted spasm as reported by Butsch, 
McGowan, and Walters was noted. How 
much of this contraction was due to duodenal 
muscles could not be determined. 

Pituitrin. One cubic centimeter of surgical 
pituitrin was injected hypodermically (Fig. 
;). A definite and marked decrease in mus- 
cular tone occurred. The amplitude of the 
ontractions increased up to 15 millimeters, 
while the number of contractions remained 
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about the same. The record also shows many 
smaller contractions occurring, about 6 to 8 
per minute. These could not have been the 
effect of respiration, because the respiratory 
rate at the time was between 30 to 40 per 
minute. In comparison to the normal tonus 
rhythm they could be described as fibrillary 
contractions. They occur in some of the other 
records in a less marked variation and may be 
artifacts. 

The decrease in tone agrees with the tind- 
ings of Lueth, who found an initial decrease in 
intramural resistance followed by a slow re- 
turn to the control level. 


COMMENT 


The intraductal pressure at the level of the 
sphincter is an aggregate of four components. 
These consist of the secretory pressure from 
the liver, the pressure dependent on the state 
of the musculature of the gall-bladder wall, 
the compression exerted by the muscle bun- 
dles, both circular and longitudinal, surround- 
ing the lower end of the common duct. and the 
back pressure exerted from the lumen of the 
duodenum when the ampulla is patent. In the 
experimental set-up which is here reported, 
all except the compression factor of the 
sphincter and duodenal muscles have been 
eliminated. 

In the operative procedure used in these 
experiments the circular muscles of the du- 
odenum have been cut so that any remaining 
constricting action is a purely local contrac- 
tion. The recorded differences then are 
caused more probably by the action of the 
sphincter, and the large changes in pressures 
reported by other observers have been due to 
the combined action of the duodenal muscula- 
ture and the sphincter. 

The greatest variation from the control 
pressure was 7 millimeters and the greatest 
variation under any circumstances recorded 
was only 15 millimeters, or about 30 centi- 
meters of water pressure, as computed by 
standardization procedures. After similar 
operative procedures and cholecystectomy, 
Puestow reported 20 to 30 centimeters of bile 
pressure in the common duct. Ivy states that 
in the unanesthetized fasting dog the intra- 
mural resistance may vary from 9 to 25 centi- 
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meters of water pressure, depending on the 
length of the fast. This variation coincides 
with the present finding. These low pressures 
may have been the result of several things. 

There is little doubt that most, if not all, of 
the vagal fibers were divided during the opera- 
tive procedures. The sympathetic nerves 
around the hepatic artery remained intact, 
however. Since the exposed duodenal segment 
seemed to recover a normal tone, the ultimate 
efiect of division of the vagus seems question- 
able. Under barbital anesthesia, stimulation 
of the peripheral end of the cut right vagus 
nerve in the neck caused an increase of 4 centi- 
meters of water pressure. Stimulation of the 
central end of the right vagus and both ends 
of the severed left vagus had no effect upon 
the contractions of the sphincter. 

In addition to the nerve section, the inser- 
tion of the bag through the ampulla may have 
partially paralyzed or fatigued the sphincter, 
so that complete recovery had not occurred 
before the period of recorded observations. 
If this is true, then the pressure differences 
recorded are only a fraction of the real changes 
which occurred. 

The length of observation was usually about 
30 minutes. In certain experiments there is 
suggestive evidence that the effects of the 
drugs became apparent only after the 5 min- 
ute interval. However, readings continued 
beyond this period became complicated by 
restlessness on the part of the dog, so that the 
criticism of possible incomplete observation 
must be accepted (Fig. 4). 

In acute experiments with the ampulla 
raised to the skin and using the same pressure 
recording apparatus, a normal tone of 0.5 
centimeter of water was found. This was a 
maintained pressure in spite of the barbital 
anesthesia. This procedure was not done on 
the unanesthetized dogs, but it seems reason- 
able to assume that the normal tone in those 
animals would be higher. Lueth found the 
pressure necessary to open the sphincter to 
vary from 3 to 5 centimeters of water, which is 
probably normal tonic resistance. 


SUMMARY 


In dogs with a biliary fistula preparation 
which excluded all pressure factors except 
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that which could be ascribed to the action of 
the sphincter of Oddi, studies of the changes 
in pressure in response to various drugs were 
carried out. The animals survived for many 
months (1 for 250 days) under normal condi- 
tions, so that observations could be carried 
out uncomplicated by anesthesia or trauma. 
In the fasting animal the bile flowed onl 
rarely and the exposed segment of bowel was 
quiet. The sphincter normally underwent a 
more or less rhythmical slow contraction every 
2 to 6 seconds, showing a pressure variation of 
4 to 14 centimeters of water. The definite 
changes observed may be summarized as fol- 
lows: 

Calcium chloride administered intraven 
ously caused a slight increase in tone. 

Hypodermic adrenalin chloride, 1:1,000. 
increased the amplitude of the contractions. 

Topical 5 per cent novocain showed no et- 
fect. 

Inhalations of amy! nitrite resulted in a 
slight decrease in tone. 

Tenth normal hydrochloric acid applied 
topically caused a slight transient decrease in 
tone. 

Morphine sulfate given hypodermically in 
creased the number and amplitude of th 
contractions. A marked increase in amplitude 
occurred during the act of vomiting. This is 
interpreted as a defense mechanism against 
reflux of duodenal contents into the biliary 
system. 

Surgical pituitrin hypodermically caused a 
marked decrease in tone and a marked in 
crease in the amplitude of the contractions 

These results in pressure changes are com 
parable, though in decreased values, to those 
reported obtained by methods of cannulating 
the common duct. Because of the method 
here reported, it is believed that these pres- 
sures more nearly represent the action of the 
sphincter of Oddi. 
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LIPOSARCOMA OF THE FEMALE MAMMARY GLAND 


ARTHUR PURDY STOUT, M.D., and MAX BERNANKE, M.D., New York, New York 


IPOSARCOMA of the mammary gland 
is a rare tumor form in this organ, and 
the few cases which have been reported 
contain sparse and conflicting informa- 

tion about its degree of malignancy. Some of the 
cases have proved truly malignant producing 
metastases and causing death while others have 
pursued a much less noxious course. It is there- 
fore by no means simple to decide how to treat 
liposarcoma of the breast when confronted with 
one. Because of this we propose to present the 
evidence of previously recorded cases, describe 1 
new case, and discuss the question of treatment. 

In Geschickter’s monograph on diseases of the 
breast, mention is made without details of 3 
women between the ages of 52 and 65 years, each 
of whom had rapidly growing breast tumors 
measuring 8 centimeters or more in diameter. 
All progressed rapidly to a fatal termination. He 
states that they can metastasize to the lymph 
nodes and that they are radiosensitive but not 
easily cured by this form of treatment. This 
exceedingly gloomy picture is duplicated by 
Lifvendahl’s case. This was a 41 year old woman 
who noted small masses in both breasts. Three 
months later when she was examined there were 
10 nodules in the left and 15 in the right breast. 
Bilateral mastectomy was done. The nodules 
were gravish-white and slimy. The largest mea- 
sured 5 by 4 by 6 centimeters. Three months later 
she died with evidence of pulmonary metastases. 
It was an undifferentiated mucoid liposarcoma 
with many bizarre lipoblasts. 

Adair and Herrmann cite briefly 4 cases from 
the Memorial Hospital, New York. Three of 
them were called myxoliposarcomas of low grade 
malignancy. One of these had numerous recur- 
rences following simple mastectomy during a 10 
vear period and ultimately died of pulmonary 
metastases. Of the other 2 patients, one had local 
excision, the other radical mastectomy, and both 
remained free of disease respectively 4 and 4% 
vears after operation. The fourth patient was 
said to have had a “grade 4 liposarcoma” and 
Ivmphatic leucemia. She had no evidence of 
sarcoma 4 months after radical mastectomy. 

Other cases have not pursued such a malignant 
course. Delage and Massabiau described a 52 


From the Laboratory of Surgical Pathology, Columbia Uni- 
d the West Side Hospital, New York. 


year old woman who had a breast tumor weighing 
1700 grams removed. It was called a myxolipoma. 
Six years later there was a recurrent nodule below 
the scar. Ten years after the first operation there 
were 5 nodules in the breast which the patient 
said felt like a bag full of oranges. A mastectomy 
was done and the tumors again called myxolip- 
oma. Deaver and McFarland believe that this in 
fact is a case of liposarcoma and we agree with 
them. Neumann’s patient was 600 years old. She 
had a slimy tumor in the inner hemisphere of the 
left breast. It was excised but recurred and 1 
year later the new tumor was cut out. Recur- 
rence followed and the third excision was done 
after 10 more months. It was a myxoid tumor 
with many cells containing fat droplets. In its 
last manifestation it was as large as an apple and 
reached but did not invade the corium. Neu- 
mann called it a myxoma lipomatodes but it 
seems proper to consider this also a liposarcoma 
of the myxoid type. Merkel’s patient was 20 
years old. She had a tumor at the margin of the 
gland which extended outside of it and in 6 
months reached a size of 9g by 5.5 by 3.5 centi- 
meters. It was encapsulated and had foam cells 
in it some of which were of giant size. Merkel 
called it a pseudolipoma but Borst saw the sec- 
tions and considered it a true lipoblastic sarcoma. 
The final result is not recorded. 

Fox’s patient was 58 years old when a com 
plete mastectomy was done because of an encap- 
sulated tumor in the breast which had _ been 
present for 2 months. No metastases were found 
in the nodes and the patient was well 5 months 
later. It was called a liposarcoma but no other 
details are given. Cheatle and Cutler also record 
the presence of a small liposarcoma in the female 
breast which looked like embryonal fat. The 
photomicrograph shows many rounded foam cells, 
some with large bizarre nuclei. No other details 
were recorded. 

There are 2 other cases in the literature which 
seem to be examples of liposarcoma developing i: 
the stroma of cystosarcoma phyllodes or adeno 
fibrosarcoma. In Binkert’s case a man’s head 
sized tumor, weighing 3 kilos, grew in the left 
breast of a 39 year old woman in less than a year. 
A radical operation was done and axillary me- 
tastases were found. In 5 months there was a re- 
currence in the scar and metastases in the opposite 


210 





hing 
yma 
plow 
here 
ient 
omy’ 
lip- 
is in 
with 
She 
the 
id 1 
cur 
lone 
mor 
its 
and 
eu- 
t it 
mma 
the 
n 
ntl 
ells 
rkel 
sec- 


ma 


m 
ap 
ee! 
na 
ths 
her 
ord 
ale 
The 
‘IIs 


ails 








STOUT rr at.: LIPOSARCOMA OF 


ig. 1. Liposarcoma of the breast. Photomicrograph of 
margin of the tumor showing infiltration around 
rosed ducts and acini. 


illa. A right radical mastectomy was done with 
noval of the nodule in the left-sided scar. The 
imary tumor was an adenofibrosarcoma (i.e. 
stosarcoma phyllodes) with liposarcomatous 
oma in places. The recurrence and metastases 
re liposarcomas with many bizarre giant cells 
t without epithelial elements. Binkert called 
e tumor a “fibrolipoadenoma intracanaliculare 
rkomatodes xanthomatodes mammae.” 
\ case somewhat resembling Binkert’s has been 
ported by Hinterberger. A 25 year old girl 
noticed a cherry sized tumor in her right breast 
which in a year attained the size of an orange. It 
was excised and during the next 6 years, 5 more 
operations for the removal of recurrences were 
carried out. The earlier tumors were fibroade- 
nomas with sarcoma-like stroma. In the fifth 
specimen there was lipoblastic tissue between the 
recurrent sarcoma phyllodes nodules. The tissue 
irom the last operation was studied in detail by 
llinterberger. Now there was still a cystosarcoma 
phyllodes nodule but other nodules were lipo- 
blastic tissue which invaded the surrounding 
mammary tissue. There were never any metas- 
tases observed. The final result is not reported. 
It is of passing interest to note that liposar- 
comas have been described in the mammary 
vlands of cats, dogs and guinea-pigs (Corsy and 
lhomas, Schultz-Brauns; lit.) 


CASE REPORT 


\ married Jewess, aged 43 years, noticed a lump in the 
eft breast on December 5, 1045. She consulted one of us 
M.B.) about it the next day. Menstruation had been 
egular and the past history uneventful. [Examination 
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Fig. 2. Liposarcoma of the breast. Detail photomicro 
graph showing myxoid stroma and bizarre giant cells. 
Some of the cells are vacuolated. 


showed a freely movable tumor 2.5 by 1.7 centimeters in 
the upper outer quadrant of the left breast. It was not 
attached to the skin and the axillary nodes did not feel 
enlarged. Roentgenograms of the chest and skeleton were 
negative. Sedimentation rate, Wassermann, and blood 
smears were normal. 

Operation by one of us (M.B.) at the West Side Hospital 
on December 8, 1945, consisted of wide excision of the 
tumor and surrounding breast tissue. The wound healed 
well and there was no evidence or recurrence 2 months 
after operation. Gross examination of the specimen showed 
a mass of breast tissue 5 by 3 centimeters. Embedded in 
the center of this was a localized circumscribed tumor 
measuring 10 by 12 millimeters. It was soft, fleshy, and 
light brown in color. 

Microscopic examination showed a tumor made up of a 
conglomeration of cells of varying size and shape, including 
round, spindle, and stellate forms and a number of bizarre 
multinucleated giant cells. These were set in a fibrous 
stroma some of the fibers of which were thick and others 
extremely delicate producing a myxoid appearance, al 
though the mucicarmine stain showed no pink or red color 
A scharlach R stain showed lipoid droplets in some of the 
cells. The tumor was circumscribed but at its periphery 
invaded the surrounding breast tissue to a limited extent 
(Figs. 1 and 2). The tumor was considered a partly differ 
entiated myxoid liposarcoma. 


It is apparent from a study of reported cases 
that liposarcoma of the breast is a tumor which 
sometimes behaves in a most malignant fashion, 
metastasizing both through the lymphatic and 
blood streams and resulting in death. In other 
cases the infiltrative nature of the tumor is shown 
by repeated local recurrences after incomplete 
excision occasionally with a long free interval be- 
tween excision and reappearance but without any 
metastasis, and finally there are cases apparently 
cured by adequate simple excision of tumor and 
surrounding breast tissue. 
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A study of a considerable number of liposarco- 
mas led one of us (A.P.S.) to the conclusion that 
they could be divided into two main classes, those 
which show a considerable degree of differentia- 
tion and which do not metastasize as long as the 
whole tumor maintains its good differentiation 
and a second larger class which is poorly differ- 
entiated, may show various types of metaplasia, 
and which metastasizes in about 4o per cent of 
cases. A reasonable form of treatment for the 
lirst group was considered generous excision, be- 
cause even if this was followed by recurrence, 
metastasis need not be expected; whereas in the 
second group, a more radical procedure should be 
carried out because of the potential danger of 
metastasis. 

The case here reported was unusual because it 
was small and was generously excised within a 
few days of its discovery. It was felt that it could 
be placed in the more differentiated group and 
that therefore metastasis was extremely unlikely 
and that if local recurrence should occur after the 
generous excision of tumor and_ surrounding 
breast tissue, it would still be possible to do a 
mastectomy at a later date without jeopardizing 
the woman’s ultimate chance of cure. For these 
reasons no further operative procedures were 
carried out. Had the liposarcoma belonged to the 
poorly differentiated group of liposarcomas, a 
radical mastectomy would have been the proper 


treatment since such tumors may metastasi 
both through the blood and the lymphatic vessel 


SUMMARY 
A new case of liposarcoma of the breast is r 
corded, previously reported cases are analyze 
and the treatment of this rare mammary tum 
form is discussed. 
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DEFORMATIONS OF THE SKULI IN HEAD INJURY 
STUDIED BY THE “STRESSCOAT” TECHNIQUE, 
QUANTITATIVE DETERMINATIONS 


EF. S. GURDJITAN, M.D., F.A.C.S., and H. R. LISSNER, M.S., Detroit, Michigan 


EFORMATION of the skull due to 
hammer blows has been studied by 
the “stresscoat” technique (3). If the 
tensile deformations are of sufficient 

agnitude they cause cracks in a strain-sensitive 
‘ittle coating previously applied to the surface of 
e skull. The resultant deformation patterns 
ay then be studied in the immediate vicinity of, 
s well as remote from, the region of the blow. 
Stresscoat”’ (1,2) is the trade name of a brittle 
cquer method of strain determination in any 
aterial subjected to static and dynamic loads. 
he surface of the structure is coated with a lac- 
ier. Cracks form in this coating when the ma- 
rial to be tested is subjected to tensile strains of 
0005 to 0.0015 inch per inch. The sensitivity of 
ie lacquer depends upon the temperature and 
umidity conditions at the time of the tests. Dif- 
rent lacquers are used for varying temperature 
id humidity conditions. Before a test, the sensi- 
vity of a given lacquer is determined by a cali- 
rating device. 

Dogs and monkeys were used in order to 
establish a correlation between the strain patterns 
‘tained in the skull of the living animal under 
iembutal anesthesia, the skull of the dead animal 
with intracranial contents undisturbed and in the 
lry skull of the same animal (3). It was found 
that the patterns obtained in the dry skull were 
less extensive than in the skull of the dead animal 
or in the animal under anesthesia, but the direc- 
tion and general distribution of the strain paths 
were the same in all 3 classes. It was justifiably 
concluded that the patterns obtained following 
hammer blows on the dry skull were similar to the 
tindings in the living skull. 

In the study of strain patterns in the human, 
dry and cadaver skulls were used. The effects of 
hammer blows on the midoccipital region near the 
parietal occipital suture, the midfrontal region, 
the anterior vertex at the midline, the lateral 
frontal, and the lateral posterior parietal regions 
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were studied (3). Following midfrontal blows, 
the strain paths extended toward the roof of the 
orbit, along the orbital rim, and toward the 
frontosphenoidotemporal junction at either side. 
With a midoccipital blow there were evidences of 
extensive deformation about the foramen mag- 
num. Lateral frontal and lateral posterior parie- 
tal blows caused cracks in the lacquer extending 
toward the temple; with the former the direction 
of the cracks was downward and posteriorly, and 
with the latter downward and anteriorly. 

It was found that the human and lower forms 
differed materially in their strain patterns. In the 
human the deformations detected by this tech- 
nique were more localized. However, the value of 
the experimental animal in establishing correla- 
tion of results in the animal under anesthesia, in 
the skull of the dead animal with contents intact, 
and in its dry skull, was of inestimable value. It 
could be definitely stated that the patterns ob- 











Fig. 1. This figure illustrates the method used for de 
livering known quantities of energy in certain locations in 
the skull. Before each experiment the skull is carefully 
weighed. It is then held at the proper distance from the 
steel plate to produce the desired energy at impact. The 
thread holding the skull is burnt with a match and follow 
ing the impact the skull is caught on the rebound in order 
to avoid the possibility of secondary patterns from more 
bounces. 
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Vig. 2. The effect of 14.3 inch pounds of energy on the mid-forehead. Upper left is 
skull G with sensitivity of lacquer at 0.00105 inch per inch. Upper right is skull C 
with sensitivity of lacquer at 0.00095. Lower left is skull B with sensitivity of lacquer at 
0.00095. Lower right is skull D with sensitivity of lacquer at 0.00095. Note that there 
are minimal deformation patterns in each instance with the exception of skull B which 
shows no effects from the blow 


tained in the dry skulls were essentially the same 
as in living animals under anesthesia. This does 
not signify that the magnitude of the strains is the 
same, but that the strain paths are similar. It was 
also deduced with reason that the effect of the 


skin and muscles on the strain pattern is negli- 
gible. 

In the present paper certain quantitative data 
are given. The effects of a given amount of ab 
sorbed energy in various portions of the skull are 
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Fig. 3. Anterior vertex (midline) blow showing lines of strain extending toward the temple 
on both sides. This is skull B with sensitivity of lacquer at 0.00105 and with a blow of 14.3 
inch pounds of energy. 


described. Deformations resulting from blows of 


varying energy are also discussed. 
PROCEDURE 


Previous tests have shown that suture lines in 
dry skulls tend to interrupt the propagation of the 
cracks in the “‘stresscoat” lacquer. It was there- 
fore decided to keep the skulls moist by immers- 
ing in normal saline solution between tests to 
prevent the disintegration of the tissue at the 
suture lines. One skull was permitted to remain 
dry as the tests progressed to determine any 
changes in deformation patterns resulting from 
the drying of the skull. Six human skulls, freshly 
obtained from the anatomical laboratories, and 
dissected free of soft tissues were used. Five were 
kept in normal saline solution, except when in use 
for strain determinations. 

The skulls were removed from the saline solu- 
tion in which they were stored several hours be- 
lore coating in order to permit the excess moisture 
to drain off and evaporate. Just prior to spraying 
they were washed with ether. In no case was 
there any difficulty in getting the lacquer to ad- 


here properly to the bone. The skull was first 
sprayed with a thin uniform undercoating of 
aluminum lacquer and after 15 minutes of drying 
a uniform coating of “‘stresscoat”’ lacquer was ap- 
plied with a sprayer. Numerous calibration 
strips were coated at the same time. The lacquer 
was allowed to dry for 24 hours before a blow was 
administered. 

In order that the results of tests made at differ- 
ent times could be correlated it was necessary to 
have the strain sensitivity of the lacquer within 
certain limits for all experiments. The range 
chosen was 0.00100 + 0.00005 inch per inch of 
strain to produce cracks in the lacquer. When the 
test was about to be made, one of the calibration 
strips was tried to check the strain sensitivity of 
the lacquer for the existing temperature and 
humidity condition of the room. If the sensitivity 
was too great, the room temperature was in- 
creased until a calibration strip test showed that 
the sensitivity was 0.00100 + 0.00005. The skulls 
were then tested. A room with constant tempera- 
ture and humidity condition would obviate some 
of the above described operations. However, with 
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_Fig. 4. Anterior vertex (midline) blow in skull E 
of 14.3 inch pounds. Note that the pattern in this 


int 
hig. 3 


the use of the calibration strips an accurate and 
quantitative determination can be obtained. 

The skulls weighed from 1.07 to 2.23 pounds. 
They were dropped on to a polished steel block 
weighing several hundred pounds. Therefore the 
energy absorbed by the steel block was negligible. 
The amount of energy absorbed by each skull was 
determined by its weight and the distance through 
which it was dropped. The velocities at the in- 
stant of impact varied from 5.4 to 9.9 feet per 
second. Each skull was supported so that the 
blow was delivered perpendicular to a_ plane 
tangent to the point of impact. 

A series of tests were made on the six human 
skulls with blows delivered to the midfrontal, 
midoccipital, lateral frontal, lateral posterior 
parietal, and anterior vertex (midline) regions. 
The skulls were suspended above the steel block 
with thread. For occipital blows the thread was 
tied to the bridge of the nose; for frontal blows, to 
a hook in the foramen magnum; for lateral pos- 
terior parietal blows, it was tied to the zygomatic 
arch; for vertex blows, the skull was supported by 
a thread tied to a hook in the foramen magnum, 
and for the lateral frontal blow it was supported 


with sensitivity of lacquer at 0.co105 and a blow 
skull is somewhat more extensive than in skull B, 


from a thread in the posterior parietal region tie« 
to another tightly encircling the skull. The skul! 
was then adjusted to the correct height above the 
steel block. The thread was burned, allowing the 
skull to drop on the steel block and it was caught 
on the rebound to prevent the formation of se 
ondary strain lines in the lacquer due to additiona! 
bounces (Fig. 1). 

The strain lines were next developed by coatin 
the lacquered skull with red dye etchant. The ex 
cess etchant was removed with an emulsific 
solution, leaving the dye only in the cracks. Fo 
purposes of photography each crack was then out 
lined with India ink. Faint cracks were gone ov¢ 
more lightly than heavy cracks which were staine 
with heavy lines of ink. 

The formation of cracks in the lacquer indicate 
a minimum tensile strain of 0.00100 = 0.0000 
inch per inch. The magnitude of the strain 1 
certain portions of the area of cracks may be co! 
siderably in excess of the value given above. F< 
instance, in the region of a strain pattern th 
cracks are closely spaced at the center and mor 
widely spaced toward the periphery. It is eviden 
that a strain gradient exists with the strain of th 
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ipheral cracks being about 0.00100 inch per 
h and increasing in magnitude toward the more 
sely packed cracks in the center. 

In a series of experiments the same amount of 
‘rgy (14.3 inch pounds) was used in different 
itions of the skull. Another group of experi- 
nts were carried out in which the quantity of 
rgy applied to different regions was varied 
m 8 to 24 inch pounds (Table I). 


EXPERIMENTAL DATA 


in Table I the weight of each skull at the time 

, given test is tabulated. Skull B was kept dry 

| the other 5 were immersed in normal saline 

ition between tests. Only skull C shows a 

rked change in weight. This was caused by 

separation of a portion of the intracranial 
itents which remained attached to the internal 
face of the skull during the first two tests. It 
suld also be noted that in certain experiments 
skull weight was higher than in certain pre- 
sus tests. This is almost wholly due to the vary- 
amount of aluminum and lacquer coating 

‘ayed upon the skull. Both are heavy and can 

ise differences in weight depending upon the 

ckness of the layer applied to the surface of the 

ill. The strain patterns in the skull not im- 

ersed in saline (skull B) were essentially of the 

me distribution and direction as those obtained 
ym the moist skulls, but as the tests progressed 
separation of the sutures gradually occurred and 
ie results obtained after the sixth test were dis- 
irded. Such a separation not only may prevent 
1e propagation of strain paths but it constitutes 
n area of energy absorption, causing quantita- 
ve errors in results. This is evident from the 
xamination of the strain patterns obtained with 

1.3 and 20 inch pounds of energy, Tests B-2 and 
13-8. In the case of this skull the strain cracks 
vere less extensive for the higher energy than for 
the lesser value. It is felt that the most reliable 
results are obtained in fresh skulls which are kept 
moist in saline between tests. However, skull D, 
which was kept moist throughout the tests, had a 
separation of the lambdoid suture on the ninth 
test and was then discarded. The experimental 
data given were completed during a period of 3 
months. 

A constant energy of 14.3 inch pounds was used 
in all skulls in the first 6 experiments (Table I). 
Varying amounts of energy were used beginning 
with test 7. The findings will be described under 

1) blows of constant energy, and (2) blows of 
varying energy. 

Results with constant energy. The application of 
14.3 inch pounds of energy by the above-described 





Fig. 5. Lateral frontal blow in skull EF with sensitivity of 
lacquer at 0.00105 and a blow of 14.3 inch pounds of energy 


procedure resulted in patterns of different magni- 
tude in different locations. Following an occipital 
blow the deformations were more extensive. With 
the same amount of energy midfrontal blows re- 
sulted in very slight change. There was also some 
difference in magnitude of patterns obtained with 
blows at the same location but in different skulls. 
Such variations from skull to skull may be ex- 
plained in part by differences in shape, contour, 
and thickness, and slight change in the location of 
the blow in successive tests. These data will be 
described in greater detail in the next few para- 
graphs. 

Midfrontal blow with 14.3 inch pounds of energy 
These experiments were carried out on 5 skulls 
kept in saline and 1 dry skull. In Figure 2 it is 
noted that minimal strain cracks are found in the 
frontal bones in 3 of 4 specimens. In 1 (skull B), 
a blow of 14.3 inch pounds of energy caused no 
cracks in the lacquer with a sensitivity of 0.00095. 

Anterior vertex (midline) blow with 14.3 inch 
pounds of energy. A blow in the anterior vertex at 
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Fig. 6. Lateral frontal blow on the right side in skull B with 14.3 inch pounds of energy and sensi 
tivity of lacquer at 0.00105. {In this experiment the skull fractured with line of fracture extending from 
the orbital rim to the middle of the area of impact. 
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a 
Fig. 7. 


vuunds of energy and sensitivity of lacquer at 0.00100 inch 


Posterior parietal blow in skull EF with 14.3 inch 


er inch. Note the extensive deformations toward the 


irietosphenoidofrontal junction. 


the midline caused deformation patterns to ap- 
pear along the lateral frontal and frontoparietal 
junction on both sides. There is some variation 
from skull to skull as concerns magnitude, but the 
veneral direction of the paths of strain are the 
same (Figs. 3 and 4). 


Lateral frontal blow with 14.3 inch pounds of 


energy. A blow in the lateral frontal region caused 
deformation patterns to appear in the parieto- 
temporal region and the frontosphenoidotemporal 
junction. The cracks extend down and poster- 
iorly except near the zygomatic arch where their 
direction is downward and forward. In Figures 
5 and 6 are shown the strain patterns following a 
lateral frontal blow with a sensitivity of the lac- 
quer at 0.00105 in both instances. Note that in 
Figure 6 there are cracks in the lacquer covering 
the zygoma. 
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Fig. 8. Occipital blow at the midline with 14.3 inch 
pounds of energy in skull E. Note the patterns over the 
squamous portion of the occipital and parietal bones. Note 
also the pattern at the base of the skull about the foramen 
magnum 


Lateral posterior parietal blow with 14.3 inch 
pounds of energy. Extensive deformations oc- 
curred with such blows. The paths of strain were 
downward and toward the “temple” (Fig. 7). 

Midoccipital blow with 14.3 inch pounds of 
energy. A blow on the squamous portion of the 
occipital bone near the lambdoid suture at the 
midline caused some local deformations and de- 
formations about the base of the skull at the 
foramen magnum (Fig. 8). In Figures 8 and 9 are 
seen differences in the magnitude of these strains, 
but the direction of the paths are the same. This 
may be in part explained by differences in skull 
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Fig. 9. Occipital blow in skull B with 14.3 inch pounds of 
energy. Sensitivity of lacquer at o.co100. Extensive de 
formations are noted about the blow and at the base of the 
skull. This variation from skull to skull as concerns mag 
nitude is seen frequently, but it should be noted that the 
distribution and direction of the patterns are essentially 
the same , 


thickness and contour as well as by a slight change 
in the location of the blow from skull to skull. 
In one skull, ‘‘contrecoup” deformations with 
resultant cracks in the lacquer were noted in the 
frontosphenoidotemporal region on one or both 
sides following midoccipital blows (Fig. 14). 


TABLE II.-—VARIABLE ENERGY TESTS 


‘ | Blows 
Energy | wae 
in pounds 
a | sa Posterior : 
Occipital parietal Frontal 
8 C-8 
D-8 
1 C-7 C-1 
| D-7. E-7 
E-9 
G-9 
I F-9 } 
| 
| G-7* | 
| . | 
14.3 B-2 C-2 | C-3 
C-1 E-1 G-3 
D-1 } F-1 | B-3* 
} ” 
E-2 | G-t D-3 
| G-2 
16 C-9 
D-9 | 
18 F-8 C-10 
20 B-8 F-10 | C-11 
| E-10 E-8 G-8 
| 
24 | C-13 
G-10 


*No cracks 

Capital letters identify skulls and numerals following the letter 
signify test number. 

Note: Tests B-7 and F-7 (Table I) in locations other than abo 
shown, hence not included in this table. 


Results with varying energies. Energies varying 
from 8 to 24 inch pounds were used in the mid 
frontal, midoccipital, and lateral posterior parie 
tal regions of the skull. In order to obtain mor 
reliable information varying energies were used 11 
different locations on the same skull. These pro 
cedures were carried out on three specimens, and 
comparison of results lead to similar conclusions 
Whereas in the occipital region an absorbe: 
energy of 8 inch pounds causes threshold deforma 
tions, in the midfrontal region 14 to 18 incl 
pounds of energy is necessary to obtain beginning 
cracks in the lacquer. Eight inch pounds cause: 
no deformations of sufficient magnitude to crack 
the lacquer in lateral posterior parietal blows, but 
threshold deformations were obtained with th 
use of 10 inch pounds. The illustrations for this 
portion of the work are photographs of the same 
skull struck with blows of varying energy (sku! 
C, Table I). 

Midfrontal blow with varying energies. In al 
skulls energies of 10 and 12 inch pounds caused n: 
cracks in the lacquer. With 14.3 inch pounds the 
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Fig. 10. A midfrontal blow in skull C with 20 inch pounds of energy (left upper 
and lower); with 24 inch pounds of energy (right upper and lower). Note the in 
creasing intensity of deformation patterns with increase in the injuring energy. Sen 
sitivity of lacquer 0.00105 in both experiments. 


results are shown in Figure 2. In Figure 10 are 
shown photographs of deformation patterns fol- 
lowing the use of 20 and 24 inch pounds of energy. 
In Figure 11 are seen the lateral views of these 
skulls. With 20 inch pounds of energy, only faint 
and minor deformations are noted. With 24 inch 
pounds, the cracks are more evident, heavier, and 
more numerous and comparable to those obtained 
in the midoccipital blow with 14.3 inch pounds of 
energy. 

Midoccipital blow with varying energies. Pat- 
terns were obtained with as little as 8 inch pounds 
of energy (the sensitivity of the lacquer at 0.00095). 
With 10 inch pounds of energy the deformations 


are more extensive. With 14.3 inch pounds of 
energy the deformations at the base are more 
numerous and there are some cracks in the lac- 
quer covering the parieto-occipital region. With 
16 inch pounds of energy, the cracks in the lacquer 
extend to the base of the middle fossa, to the 
petrous bones and the zygomatic arches. The 
cracks are heavier, longer, and more numerous 
(Figs. 12 and 13). In Figure 14 are shown contre- 
coup deformations of sufficient magnitude to 
cause cracks in the lacquer at the frontosphe- 
noidotemporal junction. They were first seen 
with ro inch pounds of energy and are more ex- 
tensive with blows of 14.3 and 16 inch pounds. 
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Fig. 11. 
sults of a blow to the midfrontal region with 20 inch pounds of energy and the lower two photographs are the 
findings following a blow with 24 inch pounds of energy. Sensitivity of lacquer 0.00105 in both experiments. 


With 8 inch pounds no contrecoup cracks were 
noted, 

Lateral posterior parietal blow with varying 
energies. Lateral posterior parietal blows with 10 
inch pounds of energy caused a few faint lines of 
deformation in the parietotemporal region. With 
14.3 Inch pounds the deformations were much 
more extensive as shown in Figure 15. 


EVALUATION OF STUDY 


The human skull is well suited for study with 
the “stresscoat” technique. After convincing 
experimental data (3) it was concluded that de- 
formation patterns in the dry skull are the same 
as in the living. The influence of scalp and mus- 
cles on the strain path is negligible. It should be 
emphasized that this method shows only tensile 
strain. Compression strain cannot be visualized. 
It should also be noted that only the behavior of 


Lateral view of skull C in experiments described in Figure 10. The upper two photographs show the re 


the external surface of the skull has been studic 
thus far. Tensile strains of the internal surfa 
are doubtless important following certain seve1 
blows. Strain patterns may vary depending upo 
the location of the blow and small changes i 
location may produce altogether different path 
of deformation. More work is needed to learn i 
greater detail the behavior of the skull to blows o 
varying location. 

The strain paths depend upon the shape, con 
tour, and thickness of the skull. Certain ‘‘chance’ 
differences in skull thickness may produce pro 
found differences in patterns. In our experiments 
hammer and deceleration blows have been used 
Actually, in automobile accidents and falls ther: 
may be a combination of energies operating on the 
skull in succession or simultaneously in more tha! 
one location. Depending upon the velocity of th« 
blow, deformation patterns may be given a certai! 
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Fig. 12. Midoccipital blow with graduated energies on skull C. To the left, results 
with 8 inch pounds of energy and sensitivity of lacquer at 0.00105; to the right, results 
of a blow with to inch pounds of energy with sensitivity of lacquer at 0.00105. 


directional quality. High velocity energies may 
cause localized deformation with comminution, 
depression, or perforation of bone. At the present 
time, we have no information concerning the be- 
havior of a skull with energies of high velocity. 
in the present study velocities at the instant of 
impact varied between 5.4 and 9.9 feet per second. 
In general, the paths of strain brought out by 
these studies parallel fracture lines seen clinically 
1 the human. The deformation patterns are more 
common in the weaker than in the buttressed 
ones of the skull (4). Thus, very few cracks are 
een in the lacquer extending longitudinally along 


the median plane of the frontal and occipital 
bones. Relatively few deformation patterns are 
seen along the zygomaticofrontal and the pe- 
trosoparietal buttresses. Clinical data corrobo- 
rate these findings. Fractures resulting from 
general deformations of the skull in general follow 
the strain paths seen in these experiments. With 
blows in the posterior parietal region, a fracture 
line extending down and forward toward the 
temple is commonly seen. Fracture lines in the 
occipital bone in general follow the strain paths 
seen in these tests. The three types of fracture 
seen include linear fractures extending into the 
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Vig. 13. To the left, an occipital blow with 14.3 inch pounds of energy and sen 
sitivity of lacquer at 0.00105; to the right, an occipital blow with 16 inch pounds of 
energy and sensitivity of lacquer at o.0oo0g5 inch per inch (skull C). 


foramen magnum, linear fractures extending 
Jateral to the foramen, and fractures which ex- 
tend down toward one or the other of the large 
openings at the base of the skull such as the jugu- 
lar foramen or the hypoglossal foramen. These 
may then extend forward toward the petrous 
bone. Fracture lines in frontal blows are usually 
seen extending toward the roof of the orbit in a 
paramedian position, much in the same direction 
as in the strain paths with midfrontal blows. It is 
obvious that with high velocity energies there may 
be localized deformation with comminution, de- 
pression or perforation. It has also been men- 





tioned previously that depending upon the siz 
shape, and velocity of the injuring object, a certai 
direction may be given the strain paths. 
Certain threshold values may be deduced fron 
a study of Table II. Whereas in the occipita 
region 8 inch pounds of energy are sufficient | 
cause deformation patterns in the lacquer of th 
sensitivity used, in the midfrontal region 14 to 1 
inch pounds of energy are needed for deforma 
tions of similar magnitude. In the parietoten 
poral region, threshold values are obtained wit 
10 inch pounds. It is therefore apparent tha 
relatively minor blows may result in deformatioi 
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Fig. 14. Lateral view of skull C with midoccipital blow of 10 inch pounds of energy, 14.3 inch pounds of energy and 16 

ch pounds of energy. Note that with ro inch pounds (upper row) deformations are only slight; with 14.3 inch 

meat they are more extensive (middle row), and they are most w idespread with 16 inch pounds of energy (lower row). 
rhe deformation patterns are found at the frontosphenvidotemporal junction on one or both sides (contrecoup de 
formations). 
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Fig. 15 


pounds of energy (lower row) 


of the skull with failure in certain regions. The 
ease with which deformations are produced in the 
region of the foramen magnum and _ parieto- 
temporal regions may explain how in certain in- 
juries linear fractures may obtain in these loca- 
tions without loss of consciousness. A small 
amount of energy may be dissipated in causing 
deformation and failure of the skull. However, it 
may not be of sufficient magnitude also to result 
in adequate pressure waves in the cranial cavity 
to cause posttraumatic unconsciousness. A 
severe blow in the occipital region is associated 
with extensive deformation at the base of the 
skull thus helping to cause intracranial pressure 
waves to add to the serious intracranial injury. 
Whereas a weak blow may cause a symptomless 
fracture line, a severe blow may result in a serious 


state. It is clinically known that patients with 


Lateral posterior parietal blow in skull C with to inch pounds of energy (upper row), and 14.3 inch 
The sensitivity of the lacquer 0.00095 and 0.00100, respectively. 


fracture of the base may be seriously ill and yet 
there are instances in which the symptomatology 
is very slight. 

In one skull (C), occipital blows were consis 
tently associated with deformation patterns a 
the frontosphenoidotemporal junction on one o 
both sides. From their position, they may well b: 
called contrecoup deformations. Contrecou; 
fractures may thus be possible. Clinically, th: 
association in some cases of “black eyes” with 
fall resulting in an occipital blow may be ex 
plained by contrecoup deformations in the regio! 
of the origin of the temporalis muscles with post 
palpebral bleeding. 


SUMMARY 


1. The amount of absorbed energy necessary 1 
cause threshold deformations is different in var 








7 OTST. 











eo 
lb 


Ou] 


th 


th 
ex 
gio 


OSI 


yal 





GURDJIAN et AL.: STRESSCOAT TECHNIQUE IN DEFORMATIONS OF SKULL 232 


is parts of the skull. In the midfrontal region 
ows of 14 to 18 inch pounds of energy cause de- 
rmations of a magnitude similar to those ob- 
tained with 8 inch pounds in midoccipital blows. 
A small amount of energy may be dissipated 
deformation and failure (fracture) of the skull. 
However, it may not be of sufficient magnitude 
also to result in adequate pressure waves in the 
ranial cavity to cause posttraumatic uncon- 
iousness. This may explain how in certain 
cations of the skull linear fracture may obtain 
thout unconsciousness. 
;. Contrecoup deformations of the fronto- 
s»henoidotemporal junction following midoccipi- 
blows were obtained in one out of six skulls. 


s 


Ve 


This argues in favor of contrecoup fractures in 
certain cases. 

4. The distribution and direction of deforma- 
tion patterns generally parallel fracture lines in 
clinical cases. However, the shape and velocity of 
the injuring object may influence and give strain 
paths a directional quality. 
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SPONTANEOUS RUPTURE OF THE ESOPHAGUS 


E. L. ELIASON, M.D, F.A.C.S., and R. F. WELTY, M.D., Philadelphia, Pennsylvania 


PONTANEOUS rupture of a presumably 
normal esophagus has been reported only 
infrequently. The occurrence, therefore, of 
3 cases in a period of 1 year in the expe- 
rience of the senior author has prompted us to 
report these cases and review the literature. 

The earliest case recorded is one by the Dutch 
physician Boerhaave, in 1724 (12). His brilliant 
description over 200 years ago of the onset and 
course of the disease and of the findings at autopsy 
leave relatively little to be added today. A few 
lines with regard to this report therefore are of 
interest: 

(Juoted from van Swieten: “We have a sur- 
prising observation given us by the celebrated 
Boerhaave which is, perhaps the only one pub- 
lished, namely, the illustrious Baron Wassenaer, 
Lord High Admiral to the Republick, after in- 
tense straining in vomiting broke asunder the tube 
of the esophagus, near the diaphragm, so that 
after the most excruciating pains the aliments 
which he swallowed passed, together with the air, 
into the cavity of the thorax, and he expired in 
twenty four hours.”’ 

(Juoted from Liebetaud: “From him (Boer- 
haave) it appears that the Admiral, who was more 
than fifty years old, suffered an annoyance at the 
pit of the stomach three days after feasting sump- 
tuously. During the efforts to obtain relief by 
vomiting, the sudden pain, ‘as from some rupture 
or tearing’ occurred. During the progress of the 
affection he was constantly tortured with extreme 
pains. In the meantime increased suffering 
threatened syncope; there was neither fever, 
cough nor difficult breathing. The vehemence of 
the pains prevented any motion of the body and 
there was scarcely any remission from their great 
severity. They seemed to be seated primarily 
within the chest near the diaphragm, thence ex- 
tended to the back and throughout the entire 
chest. Finally the strength gave way and he died 
suffocated, the horrid symptoms continuing. 
Nothing noteworthy was found in the abdomen; 
a large amount of gas escaped from the first inci- 
sion into the pleural cavity. The lungs and heart 
were unaffected. A marked and unusual smell 
came from the chest, as if proceeding from some 
putrid fluid in which the posterior parts of both 
lungs were bathed; this fluid, amounting to six 
pounds, did not differ in the least from the con- 


tents of the stomach. The body having been 
thoroughly cleansed, there was found a transverse 
rupture through the esophagus near the dia- 
phragm.” : 

The first review of this subject in the America: 
literature was by Reginald Fitz of Boston in 1877 
(12). He recorded a case of his own and described 
the disease at some length. The next comprehen- 
sive review appeared in 1914 (55). At that time 
Walker was able to find only 22 cases recorded in 
which rupture took place spontaneously in an 
esophagus otherwise normal. His case is the first 
of the 4 reported in the literature which have been 
diagnosed before death (1, 16, 50, 55). Since 
Walker’s review several articles on this subject 
have appeared (1,8, 16, 19, 32, 41, 50). Most have 
been solitary case reports. However, Gott in 193; 
in a 10 year review of all admissions to the Louis- 
ville City Hospital was able to find 4 cases. 
Ridgway and Duncan in their review of 1937, 
believe that 3 of these cases are not representative 
of true spontaneous rupture. The latest review by 
Klein and Grossman in 1943 included only 4o 
cases gathered from the literature. We have been 
able to find only 1 case report since then (8). In 
contrast to rupture, perforation of the esophagus 
is not uncommon. It may follow the ingestion of 
a foreign body (3, 5, 18, 28, 30), instrumentation 
(21, 23, 25, 26, 53), external trauma (31) or ero- 
sion of a carcinoma, or result from a stricture (54 
or syphilis (15). This is not the sort of injury 
under consideration, however. 

Spontaneous rupture of the esophagus occurs at 
the lower end—usually within an inch or two oi! 
the cardia. At times the rupture extends down 
into the cardiac portion of the stomach. The 
posterior or posterolateral wall usually on the leit 
side is the site most commonly involved. The 
rupture is usually a solitary one and in only 2 of 
Walker’s 22 cases failed to be a longitudinal slit- 
like opening. The fissure may be one to severa 
centimeters in length. Though in some cases 
there is evidence of pre-existing ulceration usually 
the mucosa and muscular coats are quite norma! 
except for the immediate site of rupture. 

Congenital weakness of the area seems unlikely 
as an explanation for the rupture. Twenty-five of 
the 35 cases reported by Ridgway and Duncan 
occurred during the third, fourth, and fifth dec- 
ades of life. Menne and Moore could find only ; 
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ises in childhood—a time when congenital ab- 
normalities are likely to become manifest and 
when vomiting is especially prone to occur. Also 

e reported cases usually do not present thinning 
of the muscular coats. 

Ulcerative esophagitis and peptic ulcer of the 
esophagus are entities which are now recognized 
and perforation and hemorrhage can occur in 
these ulcers (4, 13, 27, 38). It is questionable 
whether such cases should be included in a con- 
sideration of spontaneous rupture of the esophagus. 
[he possibility of an acute linear peptic ulceration 

the remaining cases still is present. Moreover 
the factor of peptic digestion of a traumatic fissure 
is even more difficult to rule out. Two cases have 
been reported of rupture of the esophagus after 
extensive burns (49, 51). In 1 Curling’s ulcers 
were present also in stomach and duodenum (51). 

Chere seems little question that the most impor- 
tant factor in spontaneous rupture of the esopha- 
gus is that of sudden increase in pressure. Cases 
have been recorded following crushing injuries of 
the abdomen, (1, 41) during convulsive seizures 

, and during defecation (42). In 23 of the 35 
cases reported by Ridgway and Duncan vomiting 
had preceded the rupture. Of the 25 in whom 

accurate history could be obtained, 18 were 
alcoholics. Though the alcohol in itself may have 
a deleterious effect on the esophagus, it seems 
likely that the nausea, retching, and vomiting 
associated with excessive drinking are the more 
important factors in rupture. 

In 1884 (8) McKenzie demonstrated experi- 
mentally that the lower end of the esophagus is 
the weakest portion. Weiss and Mallory (37, 56) 
were able experimentally to reproduce linear fis- 
sures of the lower end of the esophagus and cardia 
by increased pressure. 

Weiss postulated the following (20): Vomiting 
is a complicated and highly co-ordinated mecha- 
nism. The pylorus closes and the cardia and 
esophagus dilate. A wave of counter peristalsis is 
set up, and the esophagus relaxes. A sudden con- 
vulsive rise in intra-abdominal and intragastric 
pressure empties the stomach. If vomiting is 
repeated the vomiting center becomes fatigued. 
Co-ordination is lost and the esophagus and 
liaphragm fail to relax in the face of the sudden 
increase in pressure, resulting in rupture. The 
fact that at least 2 cases (12, 54) occurred during 
strenuous vomiting in attempts to dislodge a bolus 
of food in the esophagus would lend support to 
this theory. Rupture has been reported in asso- 
ciation with neurogenic disturbances but this is 
certainly uncommon and an unimportant and 
irrelevant factor in this presentation (9, 39). 


In only 5 of the 35 cases reported by Ridgway 
and Duncan were the patients females. The sig- 
nificance of this is not certain unless the picture of 
alcoholism is considered predominant in the male. 

Rupture of the esophagus usually takes place 
during an episode of vomiting, often precipitated 
by a bout of drinking or a heavy meal. The 
patient experiences sudden severe pain high in the 
upper abdomen or epigastrium or beneath the 
sternum. Frequently the pain radiates to the 
back or to the interscapular region—the left side 
being more often the site of reference than the 
right. With the onset of the pain, some have felt 
a sensation of something tearing or giving way in 
the chest. If vomiting is repeated the vomitus is 
likely to be bloody. Though the pain is usually 
severe and persistent and often is not relieved 
significantly by morphine, in some cases the pain 
has not been severe but has been more in the 
nature of a pressure or discomfort in the region of 
the rupture. Food particles are often found in the 
posterior mediastinum. Rupture into the pleural 
cavity (usually the left) is not uncommon. If this 
be true gastric contents may be found here also. 
Even though the pleural cavity is not actually 
invaded, pleural effusion is often present because 
of the adjacent mediastinal irritation. Though 
hemorrhage may be rather profuse after rupture 
the real threat to the patient is that of a fulminat- 
ing mediastinitis and death. There has been no 
case reported so far in the literature in which 
recovery has taken place, though in an editorial 
footnote in the 1944 Yearbook of Surgery, Graham 
mentions 2 cases which resulted in empyema and 
recovery following drainage of the empyema. This 
same course has been reported following perfora- 
tion of the esophagus. 

On examination the patient is found to be 
obviously critically ill. Shock is profound. Thirst 
is extreme and the patient may be able to take 
fluids by mouth with little difficulty or discomfort, 
though some discomfort may be felt locally at the 
site of rupture as the material swallowed passes 
over it. The blood pressure is low, the body tem- 
perature may be depressed and the pulse is rapid. 
The skin is cold and clammy; there is a pallor 
which quickly gives way to marked cyanosis. 
Dyspnea is often present and the respiratory rate 
is increased. 

Initially findings on examination of the chest 
may be normal, and the upper abdomen is some- 
what tender and guarded. However, as time 
passes the abdominal signs tend to diminish and 
the chest signs become more prominent with the 
development of rales and dullness at the lung 
bases. Some have been able to detect an abnormal 
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sound of fluid and air in auscultation of the chest 
during the swallowing of water. In about half the 
cases subcutaneous emphysema eventually devel- 
It is manifested first in the suprascapular 
fossae and the suprasternal notch but later ex- 
tends to involve the entire neck, face, trunk, and 
even the extremities. Wangensteen once said: 
“In the drowsy small hours of the night, I have 
once made the diagnosis of spontaneous perfora- 
tion of the lower esophagus over the telephone in 
conversation with the surgical resident on the 
basis of subcutaneous emphysema in a patient 
who had upper abdominal pain, no dyspnea, or 
cough.” (45). If rupture extends into the pleural 
cavity physical hydropneumothorax 
develop and gastric contents may be aspirated 
from the chest. Three cases diagnosed before 
death were discovered in this way (1, 16, 50). 
X-ray examination usually shows mediastinal 
emphysema within a few minutes of the time of 
rupture, long before the air becomes evident in the 
subcutaneous tissues of the neck. A fluid level in 
the mediastinum may also be demonstrated by 
X-ray examination. 

The differential diagnosis includes coronary 
occlusion, dissecting aneurysm of the aorta, pul- 
monary embolism, spontaneous pneumothorax, 
ruptured peptic ulcer, acute pancreatitis, and 
mesenteric occlusion. The abdominal pain is so 
prominent a feature that many have been sub- 
jected to exploratory laparotomy (1, 24, 52, 55). 


Ops. 


signs of 


CASE REPORTS 


Case 1. L. B. H. This 55 year old white man, was ad- 
mitted September 18, 1944. He was a known alcoholic for 
many years and had recently been on a prolonged spree. 
lhe day of onset of his illness he did not feel well but had no 
particular complaints until 6:00 p.m. when he suddenly 
vomited before dinner. Some blood was seen in the vomitus. 
here was some upper abdominal pain and substernal 
distress but no rigidity of the abdomen and little tender 
ness. His pain increased and the upper abdomen became 
rigid. In addition a tightness of the lower chest was noted. 
Che diagnosis of ruptured gastric or duodenal ulcer or acute 
pancreatitis was considered so he was explored 6 hours 
after the onset of his trouble. Nothing was found. He 
continued to vomit bloody material and gastric suction 
drainage was instituted. In spite of supportive treatment 
he failed to do well and showed marked circulatory collapse. 
lhe senior author was called in consultation the following 
morning. At this time subcutaneous emphysema was found 
on both sides of the neck. A chest film showed air in the 
mediastinum. An electrocardiographic tracing was normal. 
The serum amylase was 75. A diagnosis of rupture of the 
esophagus was made. The patient was in extremis at the 
time, however, and nothing could be done. He died at 


6:00 p.m. that night, 24 hours after the onset of his illness. 

At autopsy there was found a longitudinal rent 2 centi- 
meters in length at the lower end of the esophagus. The 
surrounding mediastinal tissues up to the bifurcation of the 
trachea were inflamed, discolored, and necrotic. The right 
pleural cavity contained 450 cubic centimeters of clear 


amber fluid and the left 000 cubic centimeters with muc! 
admixture of blood on this side. The mediastinal borde: 
of both lungs adjacent to the area of rupture showe 
fibrinous exudate. The stomach and duodenum were mn 
mal. However, blood was present in the intestinal tract 

Case 2. No. 42030. This 70 year old white man w: 
admitted to the Hospital of the University of Pennsylvar 
on October 16, 1944, on the service of Dr. Edward Rose an 
Dr. William H. Erb. In 1030 resection of the sigmoid was 
carried out because of a nonspecific infectious granulom: 
A fecal fistula had persisted following the resection. For 
few days prior to the present admission he had suffere 
some nausea. At 10:00 a.m. on the day of admission he ha 
a sudden onset of vomiting. A second bout of vomiting 
contained blood. In a few minutes excruciating pain in t} 
left lower chest and back developed which could not bx 
relieved by morphine. The chest was clear on admissior 
His white blood count was 16,000. A survey tilm of the 
abdomen showed only large bowel distention. A chest t 
was negative. The electrocardiographic tracing 
equivocal. He went into profound circulatory collapse an: 
died 19 hours after the onset of his illness. 

The clinical diagnoses included: coronary occlusion, 
dissecting aneurysm, and mesenteric thrombosis. Ruptur: 
of the esophagus was also considered when the seni 
author was called in consultation since Case 1 had bee: 
seen by him only the month before. 

At autopsy the right pleural cavity was free of fluid. The 
left side contained air under pressure and 1500 cubic centi 
meters of brownish red fluid with clots. There was rupture 
of the mediastinal pleura in the region of the esophage: 
hiatus, and the lung was collapsed. A longitudinal rupture 
of the esophagus was found, 3 centimeters in length at the 
esophagogastric junction with no evidence of pre-existing 
ulceration. Two benign prepyloric ulcers were found in the 
stomach. 

Cask 3. E.Y., No. 65235. This 44 year old white woman 
was admitted on August 15, 1945, to the senior author's 
service at the Hospital of the University of Pennsylvania 
with a history of abdominal pain of 30 hours’ duration, 
requiring morphine for relief. Though there had been some 
nausea and vomiting these were not prominent features in 
the history. On examination she was found to have a tenc« 
mass in the left lower quadrant, also felt on pelvic examina 
tion. A diagnosis of strangulation was made and explor: 
tion was carried out the day of admission. A gangrenous 
loop of ileum was found. Resection and primary ana: 
tomosis were performed. She did very well for 24 hou 
after operation. Her abdomen was soft and flat and pe: 
stalsis was present. Suddenly she developed a heavy su! 
sternal pressure with palpitation and generalized weakness 
and a sensation of smothering. She was pale and had : 
marked tachycardia. A medical consultation was obtain¢ 
and an electrocardiographic tracing was done. Coronary 
occlusion could not be ruled out, but the consultant fe! 
that pulmonary embolism was a more likely diagnosis. Sh: 
was given morphine, oxygen, and plasma and seemed 
rally for a time. Ten hours later, however, she agai! 
developed substernal distress, palpitation, and weakness 
She went into increasingly profound peripheral! circulator) 
collapse with intense cyanosis and cold clammy extremitic- 
The pulse became imperceptible and the blood pressur 
unobtainable. A second electrocardiographic tracing wa: 
made and no changes could be found in it which were not 
consistent with profound circulatory failure. A Levine tul« 
had been placed in the stomach following operation. Th« 
tube was removed at this time (35 hours after operatior 
because of respiratory distress. Repeated vomiting of cofic 
ground material followed removal of the tube, but it w: 
not replaced because of fear of trauma to the bleeding sit 
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she failed to respond to treatment for shock and died, 30 
urs after her first attack of substernal distress and 54 
urs after operation. 

\t autopsy there was found a rupture of the anterior wall 
i the esophagus at the distal end. The rent was about 1.5 
ntimeters in diameter. The surrounding wall showed 
nning of the muscularis. The adjacent mediastinal 
sues were deeply stained with partially digested blood. 
he pleural cavities contained small amounts of straw 
red fluid. 


The possible réle which the Levine tube may 
ive played in this case is uncertain. Constant 
astric suction drainage is now often used for pe- 
ds of much longer than 24 hours with no diffi- 
ilty at all. Of passing interest was the discovery 

autopsy of an adenoma the size of a walnut in 

e cortex of the right adrenal (unsuspected). 
Spontaneous rupture of the esophagus is no 
uubt much more common than appreciated. 
\lany of the deaths in the past must have been 
rroneously attributed to the factors listed in the 
fferential diagnosis. Postmortem examination 
necessary to rule out the disease and has been 
e sole method of diagnosis in most of the cases 
ported. An autopsy, unless carefully conducted, 

may overlook the lesion. If the esophagus is 
divided just above the cardia and not removed 
» bloc with the stomach, the pathologic picture 
nay be missed or destroyed. 

Ninety per cent of perforations of the esophagus 
ccur in the cervical region (22). For a long time 

the anatomy of the neck (7, 11, 33) and the meth- 
iis of spread of infection in it (43, 45, 47) have 
been well understood. Many cases of perforation 
n this area have recovered following prompt 
anterior cervical mediastinotomy, even without 
the aid of chemotherapy (2, 6, 22, 29, 44, 46). This 
pproach is of value for perforation or infection 
only above the level of the fourth or fifth dorsal 
vertebra—a level well above the area of the 
mediastinum involved in spontaneous rupture of 
the esophagus. 

Posterior mediastinotomy was first described 
on the cadaver by Nassilow in 1888 (14). In 1898 
Cavazzoni drained an abscess in the posterior 
mediastinum by the dorsal approach with recov- 
ery of the patient (14). The approach is now well 
understood and many patients have since been 
drained in this way with recovery (34, 35, 36). 
hese have all been cases of a perforation recog- 
nized immediately or of a localized abscess. With 
the agents now available the question rises as to 
whether chemotherapy alone can replace opera- 
tion in rupture or perforation of the esophagus as 
in the case reported by Heatly. It seems likely 
that extensive rupture with gross contamination 
of the mediastinum will still require drainage. 
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The mortality reported so far in spontaneous 
rupture of the esophagus is too per cent excluding 
the 2 cases mentioned by Graham. Most patients 
succumb within 24 hours though 1 patient sur- 
vived 17 days (16). With improved techniques in 
anesthesia, freer use of blood and plasma for intra- 
venous infusion, and effective chemotherapeutic 
agents, the limiting factor in the treatment of this 
condition is that of diagnosis. It does not seem at 
all unlikely that soon recoveries from this condi- 
tion will be reported. Prompt resort to the use of 
roentgenography and esophagoscopy in question- 
able cases should enable one to establish the 
diagnosis early. Just as in perforation of the 
cervical esophagus, prompt operation leads to a 
low mortality (45) so prompt recognition of spon- 
taneous rupture of the esophagus will be necessary 
if recoveries are to be obtained. 
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DIAGNOSIS AND THERAPEUSIS OF SIMPLE CYSTS 


OF THE BREAST 


HENRY J. VANDEN BERG, M.D., F.A.C.S., Grand Rapids, Michigan 


HRONIC cystic mastitis, a term most 
generally used for a condition that has 
been given a confusing nomenclature, has 
been a subject of controversy for approxi- 
mately a century. The controversy is not yet 
settled. The argument is about its relation to can- 
er; principally between those who believe chronic 
vstic mastitis is a forerunner of cancer and those 
odo not. There are those who will not go so far 

to commit themselves either way. 

There is universal agreement however, even 

ong those who regard chronic cystic mastitis 

a precursor of cancer, that the larger cysts are 
less likely to eventuate in cancer than are the 
ductal and acinus hyperplasias with small cysts 
that characterize the histological picture of 
chronic cystic mastitis. By larger cysts we mean 
those that are large enough to be discovered by 
the patient herself or by the examining physician 
as a lump in the breast. 

While the various forms of chronic cystic 
mastitis are thought to be one and the same thing, 
the larger clinically demonstrable cysts of simple 
cystic disease occur more often in breasts of 
moderate size than in the smaller breasts that are 
stiff, nodular with saucer-like edge designated as 
adenosis (Schimmelbusch’s disease). In the latter 
form, in which cysts are more numerous but small, 
seldom appreciable in size, there is more epithelial 
activity than in the larger cysts of simple cystic 
disease. 

The early physicians did not consider the larger 
cysts of simple cystic disease to be dangerous and 
they treated them by puncture, incision, and 
occasionally by amputation of the breast. 

With the growing use of and greater depend- 
ence upon the microscope, the management began 
to change based upon the interpretation of the 
findings of an occasional papillomatous process 
on the walls of a large cyst. This hyperplasia 
was considered to be at least premalignant, there- 
fore removal of such cysts was advised. This pro- 
cedure satisfied the earlier pathologist as being 
adequate treatment even though such breasts in 
all likelihood contained other cysts of inappreci- 
able size that were left behind and in these cysts 
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hyperplasia was undoubtedly present. In other 
words that which could not be felt or seen caused 
no concern. This challenge by the pathologist 
dominated the surgeon pretty much for 2 genera- 
tions. In general the surgeon is compelled to be 
governed in his plan of action by the pathologist’s 
opinion even though his interpretation of tissue 
submitted may be in error and thus lead the sur- 
geon astray. 

It is understandable that there are many in- 
stances of cell growth that make troublesome 
problems of interpretation for the pathologist. 
To mention an instance, all of us are familiar with 
the heated controversy among pathologists on 
the relationship between gastric ulcer and cancer: 
one extreme claiming that 68 per cent of ap- 
parently simple ulcers shows microscopic evi- 
dence of cancer, the other extreme maintaining 
that only 5 per cent of ulcers shows malignant 
change. Clinical evidence had to decide the 
controversy. The present generally accepted 
opinion is that 5 per cent is pretty close to being 
correct. 

In undisputed malignancy lesions the true be- 
havior does not always parallel the histologic 
picture. As examples, the microscopic picture of 
a rodent ulcer certainly carries all the earmarks 
of a rather high degree of malignant growth but 
we know from experience that it does not metasta- 
size and that its clinical behavior is relatively 
benign. On the other hand we know from experi- 
ence that the more innocent appearing squamous 
cell carcinoma carries a high degree of malignant 
behavior. 

A good example of epithelial overgrowth is seen 
in Graves’ type of toxic goiter a response to stimu- 
lation only to regress spontaneously or under 
treatment toward atrophy and fibrosis. Here 
again we know from experience that its behavior 
is not at all that of malignancy. In a similar way 
the breasts are subjected to strong stimuli (phy- 
siologic), during the menstruating years, causing 
proliferation of cells lining the ducts to form 
papillae with cells as much as 4 and 5 deep and 
also proliferation of acinus epithelium which 
also tend to regress by an involuntary mechanism. 
These 2 instances then of epithelial overgrowth as 
they occur in Graves’ type of toxic goiter and in 











the ducts and acini of breasts belong most likely 
in the same category. 

It is noteworthy in reviewing the voluminous 
literature on the relationship of chronic cystic 
mastitis to cancer that opinions vary from nil to 
20 per cent, which again brings to one’s realization 
a bewildering conflict of opinions. Bloodgood, 
who had been a contemporary advocate of the 
casual relationship of chronic mastitis to cancer 
of the breast, had a change of mind after a more 
profound study of the subject. He was the first 
really to challenge, in 2 masterful papers, the 
concept that had prevailed for many years. In 
the first in 1921, he reported 128 cases in 3 of 
which cancer developed; in the second in 1929, he 
reported 500 cases in only 5 of which cancer de- 
veloped, an incidence even less than occurs in the 
absence of cystic disease. His studies are of par- 
ticular value since they combined and correlated 
the microscopic picture with the clinical course of 
the disease in some instances for 29 years. 

Bloodgood submitted sections of every type of 
chronic cystic mastitis to more than 40 consulting 
pathologists. In the majority of cases there was 
disagreement. The percentage of those favoring 
benignancy varied from 20 to go; furthermore, in 
tissues and sections that were sent to him for 
diagnosis he had never received one which proved 
to be a fully developed cancer that had not been 
diagnosed cancer, whereas he had received many 
with the diagnosis of cancer which in his opinion 
belonged to some form of chronic cystic mastitis, 
further illustrating the difficulties of the histo- 
logic interpretation of the nature of growth—or 
overgrowth. He concluded by saying that in 
breast lesions when good pathologists disagree as 
to malignancy, the patient lives. When there is 
agreement there is always a large percentage of 
deaths from cancer. 

Reclus, an outstanding student of the subject, 
in 1883, 38 years before Bloodgood’s challenge, 
also had a change of mind. While he originally be- 
lieved in the benignancy of cystic disease, he had 
been influenced by the pathologist to question his 
stand only to revert to his original opinion after 
further study of his cases upon learning that those 
that had been treated conservatively remained 
well. 

In 1934 Campbell summarized the literature 
and contributed a series of 290 case studies of 
cystic disease with clinical follow-ups from which 
he was compelled to conclude that cystic disease 
is not a precancerous lesion; that malignant 
changes are no more likely to follow this disease 
than to occur in breasts that are entirely free from 
this condition. He includes in this study the 
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adenocystic (Schimmelbusch’s disease) variety 
Two patients of the 290 cases reported develope: 
breast cancer—o.7 per cent. He contends thai 
the clinical test of time is the true answer to th: 
controversy. 

Lewis and Geschickter in 1938 reported 51; 
cases of cystic disease. Two hundred fifty of this 
number were followed for more than 5 years. 
One of this group of 250 died of breast cancer, a: 
incident of 0.4 per cent. From this study it is 
their conviction’that cystic disease is not a pre 
cancerous lesion. 

Warren in 1940 presented a comprehensiv: 
study in which he concluded that 4.5 times as 
many cases of chroniccystic mastitis subsequent}, 
developed cancer of the breast, age for age, as 
would be expected for the female population as 
a whole. His studies include all forms of masti- 
tis. He does agree, however, that the large, 
clinically palpable cysts with atrophy of their 
lining epithelium are less likely to be followed by 
cancer than are those with active, often papillary, 
epithelium and that aspiration of the contents 
may be a justifiable therapeutic procedure. 
However, he believes excision to be preferable 
since it is difficult to determine the exact nature 
of cell hyperplasia if present. 

Thus it is evident that whether hyperplastic 
cystic disease (large simple cysts, papillary cysts, 
papillary cystadenomas and duct adenomas) is 
endowed with malignant qualities or not is a 
question still not settled. It is however, fair to 
state that all students of the subject agree that the 
larger (clinical) cysts are relatively harmless. 
There are these who believe that they are en- 
tirely harmless Yet in recent times no one seems 
to have the conviction or courage to treat these 
large simple cysts by puncture. 

For reasons already stated, to remove a larg: 
cyst, in which there is little or no hyperplasia of 
the cells of the walls, while leaving innumerable 
smaller cysts, also acini and ducts with definite 
hyperplasia of cells, is inconsistent and unsound 
reasoning. And to repeat also, that which cannot 
be felt or seen (still) causes no concern. 

That these simple cysts are harmless, in so far 
as being forerunners of malignancy is concerned. 
became my conviction 14 years ago. Since that 
time I have managed simple cysts by puncture as 
a diagnostic and therapeutic office procedure. 

In making the clinical examination the ex- 
perienced observer can in a goodly number 0! 
cases be correct in his conjecture as to the nature 
of the lump he is dealing with but this conjectur: 
must be verified. A cyst of clinical size if super 
ficially located transmits, as a rule, to the exam- 
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in ag hand, the feel of just what it is—a cyst that 
is tense but not hard as is a fibroadenoma. 
\\ vile movable, it does not “‘shuck”’ around like 
a broadenoma or a lipoma (rare). The deeper 
g cyst often imbedded in dense and thickened 
nective tissue stroma cannot be differentiated 
the feel from malignant growths. In either 
there is no skin attachment. 

he following is the office procedure for diag- 
In the absence of clinical signs of malig- 
cy the overlying skin is injected with local 
sthetic by means of a fine needle; a larger 
lle is then introduced into the lump. If it is a 
the plunger of the syringe will be pushed up 
the fluid under tension. Pressure with the 
ers over the lump area helps to remove the 
drop of fluid, so to speak. Few cysts so man- 
ay d refill. It has been conjectured that it is be- 
ca se of complete emptying that so few refill. 
m my experience I have learned to form an 
iion on the nature of a lump, that is not a 

A fibroadenoma is tough like rubber; a 
kened wall of a deep seated cyst is likewise 
ru bery; a medullary carcinoma is soft, as is a 
li) ma; a scirrhous carcinoma transmits a gritty 
fe While this interpretation of “feel” has no 
}) clal practical value it is a refinement in clinical 
li gnosis and gives some satisfaction when com- 
m:'ting oneself to a definite preoperative diag- 
nosis. 

(his report of 57 case studies is limited to 
clinically palpable, large simple cysts exclusive of 
ot er forms of cystic mastitis. While the number 
if cases is not large, its importance lies in the 
riod of observation; namely, 14 years. All have 
been followed and checked to the prese#time. 

lve incidence. The peak of — was in 
the latter half of the fourth decade. "The youngest 
subject was 27 yeargof age; Me oldest 62 years. 
In the 26 to 30 year jtge grotip there was 1 case; 
in the 31 to 35 year¥roup, 5 cases; in the 36 to 4o 
year group, 13 cases; in the 41 to 45 year group, 
13 cases; in the 46 to 50 year group, 2 cases; in 
the 56 to 60 year group, no cases; in the 61 to 65 
year group, I case. 

Child bearing. Twenty-six of the 57 patients 
had borne children; 30 were childless; in 1 patient, 
not recorded. 

Vumber of cysts. The 57 patients had a total 
of 123 discernible cysts; 15 patients had cysts in 
both breasts. Thirty-three had 1 cyst, 12 had 2 
cysts, 2 had 3 cysts, 4 had 4 cysts, 4 had 6 cysts, 
i had g cysts, 1 had 11 cysts. 

Incidence in right or left breast. The left breast 
arbored slightly over twice as many as the right; 
left breast, 29 cases; right breast, 13 cases. In 1 
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of these patients an early carcinoma was present 
in the opposite breast. Both breasts were in- 
volved in 15 patients. 

Location. The upper hemisphere, especially the 
upper outer quadrant, is more often affected than 
the lower in the ratio of 3 to 1. 

Size. The size of the lumps varied from a 
hazelnut to a tennis ball; the average from a 
hazelnut to a walnut. The amount of fluid 
varied from 14 to 45 cubic centimeters, the av- 
erage from 4 to 10 cubic centimeters. 

Character of contents. Cloudy, grayish with a 
greenish cast is the usual appearance of the con- 
tents; less frequently it has a brownish cast. In 
2 cases, the cysts were blood containing; one was 
excised. The other patient, one of the earlier 
cases, procrastinated but no trouble followed. 

Dry puncture. In 2 cases, deep seated lumps 
proved on excision to be cysts embedded in dense 
heavy connective tissue stroma. The needle had 
gone past the cysts which were small—the size of 
a hazelnut. 

Mastectomy. In 2 cases, multiple large cysts in 
both breasts embedded in heavy dense stroma, 
kept on refilling and were painful; these were 
finally treated by mastectomy. In only 3 other 
cases, as far as could be ascertained, was there 
refilling. 

Simple cyst and early malignancy. One patient 
had a cyst in one breast; a small lump in the other 
that gave a dry tap proved upon excision to be 
an early carcinoma and was treated accordingly. 
There was no histologic evidence that the malig- 
nant lesion had its origin in mastitis of any form. 
This was the only malignant growth encountered 
in the series of 57 cases. 

The 57 patients were spared 83 surgical opera- 
tions in all, since in several cases cysts appeared 
subsequently. ae alas 
DISCUSSION 

The report of this series of cases may not be 
sufficiently convincing to settle an old argument. 
However, study of clinical cases followed through 
for as long as 14 years, average 7!2 years, is strong 
evidence. The behavior of growth is, in the last 
analysis, the answer to its nature. It should be 
more convincing than the evidence of micro- 
scopic interpretation of growth which, admittedly, 
is not infrequently difficult and erroneous. 

The nature of every lump in the breast must be 
determined. (One case of a cyst in one breast; an 
early carcinoma in the other). 

Itissaid that simple cyst Jumps cannot with real 
certainty be differentiated from cancer by palpa- 
tion. The answer to that is needle puncture— 
most simple, an office procedure. It gives identi- 
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cal information and the same protection to the 
patient that is obtained by excision. It is equiva- 
lent to the discovery by the surgeon that the 
lump excised is a cyst, whereupon also the surgeon 
carries the operative procedure no further. In the 
event of multiple cysts or others to appear, it 
becomes then a piecemeal, unsatisfying job of 
surgery. Such instances come to one’s attention 
not infrequently. All in all, in that case, it means 
the hard and costly way for the patient. 

In the 57 cases comprising this study, there was 
one instance of early malignancy in one breast; a 
simple cyst in the opposite one, in a patient 50 
years of age—an incidence of 1.7 per cent; normal 
incidence said to be approximately 2 per cent. 

The fact that whereas chronic cystic mastitis 
is one of the commonest lesions found in the fe- 
male breast, yet cancer of the breast occurs in 
relatively only a small percentage (approximately 
2 per cent) of individuals, is in itself strong evi- 
dence to absolve chronic cystic mastitis from 
being a forerunner of breast carcinoma. 

The more recent exponents of the benignancy of 
simple cysts of the breasts notably Bloodgood, 


Campbell, Lewis and Geschickter still advocat 
excision for the most part. The author’s exper 
ence is in agreement as to the benignancy « 
simple cysts but he differs only in the manag: 
ment of them, in that he has practiced simp 
puncture consistently for the past 14 years as 
diagnostic and therapeutic office procedure. T} 


patient is thereby afforded protection equal 1) 
that of excision. At the same time it has 


spared her the ordeal of an operation—or ev« 
operations, with all it entails—not excludii 
hospital cost and surgeon’s fees. 


Note.—Anyone not trained, skilled, and experienced 1 
do radical breast surgery should do neither a simple pur 
ture nor a biopsy. 
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N February 7, 1945, this former Army 

f Service Forces Convalescent Hospital 
was designated a general hospital, large- 

ly for the treatment of trench foot and 

stbite injuries. In addition, a portion of the 

« np facility has been rebuilt to function sepa- 
ely as a convalescent hospital, and the two 

\itutions, grouped together, comprise a hospital 
« iter for the study, treatment, rehabilitation, 

| disposition of trench foot cases. During the 

1onths between February 7, 1945, and June 7, 
1 45, 4,892 soldiers with frostbite and trench foot 
y re admitted to this hospital center. Many were 
|i ‘er cases on arrival; more, however, were am- 
b ‘ant. Originally, all were assigned to the 
n dical service. There, the great majority be- 
¢ ne not only ambulant, but reached a maximum 
di cree of hospital benefit; 264 had varying de- 
ges of persistent gangrene, and it was a policy of 
t! s medical department to transfer these cases to 
surgery after they had attained maximum im- 
provement on the medical regimen. The time 
involved in gaining this improvement varied from 
4 weeks to 2 months. 

\t this point, the current concept of trench foot 
might be briefly mentioned because it is upon it 
that the rationale of treatment is based. Main 
factors concerned in the development of this 
injury apparently are the following: (a) Exposure 
to cold but not necessarily freezing weather for 
()) varying lengths of time from a few hours to, 
usually, several days, and occasionally much 
longer periods, during which (c) the feet are wet 
or at least damp, and, in addition, are (d) con- 
stricted by foot gear that is not too tight for 
ordinary wear but is too tight for feet beginning 
to swell, and finally, but not the least factor in 
importance, (e) prolonged relative immobilization 
ol the whole body, particularly the dependent legs 
and feet. This prolonged exposure, in which tight 
shoes and wet socks enclose cold and immobile 
leet, brings about trench foot. Perhaps, in some 
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cases, all these factors need not be present to 
bring it on, but if all are present, its development 
is quite likely. Relative malnutrition and fatigue 
may occasionally be additional factors. 

Early, it is known, there occurs reflex capillary 
and arteriolar vasoconstriction. Anoxemia of all 
tissues of the toes and foot follows for this reason, 
and also because of lessened oxyhemoglobin dis- 
sociation which occurs at low temperatures. 
Anoxemia leads to damage to all affected tissues. 
At this stage, the feet are insensitive but hours 
later, on removing the feet from the faulty en- 
vironment, a contrasting reaction occurs. Feet 
and toes become red and hot to palpation, and 
burning hot subjectively. They swell and the 
toes become dusky. Hemorrhagic blebs may ap- 
pear on both soles and dorsum of feet and toes. 
At this early stage it is believed the capillaries are 
dilated, their endothelium damaged and_ the 
capillary stream slowed. Increased capillary 
permeability leads to increased exudation into 
interstitial and intercellular spaces of the foot. So 
much fluid escapes that the edema may appear in 
the epidermis as blebs. The anoxemia, already 
aggravated by edema, is further increased by 
thrombosis of many small arterioles, consequent 
upon their damaged endothelium and vascular 
stasis. If during this stage the foot be heated or 
exercised as a therapeutic measure, all these un- 
favorable factors become aggravated. Local 
nerve tissue also suffers from anoxemia. Due 
either to irritation or destruction of peripheral 
nerve elements, vasomotor changes follow, also 
sensory and, presumably, trophic changes as well. 
All other structures also suffer. As the edema sub- 
sides, an inflammatory type of repair occurs in 
the viable areas above the demarcation line. The 
end-result is fibrosis, not only of the subcutaneous 
tissue where fat has been lost, but of intrinsic foot 
musculature as well. Tendon sheaths become 
involved in adhesions. Joint capsules‘ acquire 
adhesions and frequently there results a chronic 
noninfectious arthritis and synovitis. Periosteum 
may thicken and bone cortex becomes decalcified. 
Marrow may become replaced by fibrous tissue. 
Toe nails exhibit evidence of an arrest in growth. 
A transverse raised ridge may later be seen grow- 
ing out of the nail bed and for many months the 
nail is thickened and deformed. Typically a 
mixed type infection exists at the demarcation 
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Fig. 1. Photograph of gangrene of finger tips resulting 
from frostbite. 


line, but this does not often spread far into nearby 
viable tissues. The distal part remains black, dry 
and leathery. Less severe cases have only gan- 
grene of the skin, the deeper structures remaining 
viable. Such toes cast off their dead shell after 
new skin has regenerated beneath it. 

In contrast to these severe cases, the greater 
number do not eventuate in gangrene at all. 
Although most feet become anatomically normal 
after several weeks or months, many continue 
painful on weight bearing and sensitive to cold 
for an indefinite period. This report is not con- 
cerned with these lesser degrees of trench foot, 
which were not under our direct observation. 

Most surgical cases had only distal parts of 
some toes devitalized and consequently required 
partial toe amputations. A small number lost all 
toes on at least one foot, and some lost one or 
more metatarsal heads as well (Table I). Ina few 
cases, and these were usually severe ones (Figs. 1 
and 2), trench foot was associated with leg 
wounds, such as a compound fracture or trauma 
to the femoral artery. In these circumstances, the 
soldiers had been lying on cold ground, from 
several hours to as long as 3 days. 

Preoperative routine. The patients were given 
every chance to improve on conservative manage- 


rABLE lI. DISTRIBUTION OF GANGRENE 
Cases 
Partial gangrene of toes 107 
Loss of all toes of a foot at proximal joint II 
Loss of one or more metatarsal heads 32 
Loss of all metatarsal heads 35 

Loss requiring transfer to center for “below knee” 
amputation 2 
Gangrene with loss of heel plantar skin 6 


Gangrene of fingers (Vig. 1 3 


Fig. 2. Trench foot gangrene of distal portion of foot as 
sociated with compound comminuted fracture of femur 


ment. Active and passive exercises were given to 
the toes, many of which were atrophic and fixed 
in partial flexion. The patients were instructed as 
a group forcefully to flex and extend their toes— 
using their fingers to do it. This ward exercise, 
done several times daily, was combined with a 
lanolin lubricated massage to relieve the dry 
scaling frequently seen on these toes. Adequate 
passive and active motions tended to free ad- 
hesions about tendon sheathes and joint capsules, 
and many toes that would otherwise have had to 
be amputated before shoes could be worn, were 
thereby saved. In addition to exercises to loosen 
up fibrotic toes, active foot and ankle exercises 
were employed to prevent contracture of the 
tendo achillis and gastrocnemius soleus muscle 
group with consequent talipes equinus and pes 
cavus. Other frequently employed types oi 
physical therapy, and whirlpool baths, in particu 
lar, have proved of no use in most cases. 

The usual preoperative laboratory work in 
cluded smears and cultures taken at the demarca 
tion line. Not only was the bacteriological flor: 
identified but, if applicable, penicillin sensitivity 
tests were reported at the same time. This en 
tailed only an additional day’s delay in receiving 
the report. Of 95 cases in which penicillin sensi 
tivity composed part of the bacteriological study 


TABLE II. BACTERIOLOGICAL FLORA 
Resistant to 1 unit penicillin per c.c.: Case 
Hemolytic Staphylococcus aureus 2 
Bacillus coli 


Susceptible to 1 unit penicillin per c. 


Nonhemolytic cornebacterium I 
Hemolytic diphtheroid cornebacterium 
Beta hemolytic streptococcus I 
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Fig. 3. Left, This great toe had formerly been black up 

the metatarsophalangeal joint. The gangrene was only 
perficial and was cast off like a glove. (Note the trans- 
rse ridge on the nail.) 

Fig. 4. Thin grafted skin is unsatisfactory permanent 
vering for end stumps. It ulcerates when weight bearing 
attempted. 

was found that most wounds harbored at least 

and often 3 or 4 organisms. Table II shows the 
read of the flora. 

The trench foot cases were routinely given a 
reoperative injection of 50,000 units of penicillin 
\tramuscularly when they received preoperative 
iedication. The routine use of sulfa drugs was 
ot encouraged because of the needlessly in- 

creased risk of reactions associated with their use. 

Roentgenograms of the involved foot were re- 

quested as part of the preoperative work. 

Surgical principles. Since no clear cut prece- 

dent had established all the surgical principles 
concerned in the surgical treatment of trench foot, 
the general plan of treatment underwent evolu- 
tion as experience accumulated. For instance, it 
was deemed wise to delay surgery until all pos- 
sible spontaneous recovery had occurred. Many 
soldiers with toes black on admission here, pro- 
gressed so favorably on conservative care, that 
within 2 to 4 months they lost the gangrenous tissue 
Fig. 3). A considerable number of these soldiers 
now have their toes and feet intact. Had they 
been operated upon early, they would have 
suffered an unnecessary loss which, originally, 
ould not have been well prognosticated. A few 
soldiers have been admitted here who were sub- 
jected to early amputation elsewhere, and they 
usually seemed to present greater loss than one 
would expect should have occurred. 
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Fig. 5. Above, A flap of normal weight bearing plantar 
skin and subcutaneous tissue is required as cover for good 
end stumps. 

Fig. 6. All metatarsal heads have been sacrificed to pro 
vide good end stumps from plantar skin. This soldier runs 
and walks surprisingly well. 


Another surgical principle that emerged with 
experience, was concerned with the inadvisa- 
bility of depending upon grafted skin to cover 
stumps of feet. The advantages of retaining all 
possible foot length are obvious, but the attempt 
to accomplish this by grafting skin to an exposed 
stump results in a poor foot. Such a foot with an 
end stump covered with thin skin has no sub- 
cutaneous tissue to protect the superficially 
palpable bone ends (Fig. 4). Weight bearing 











Fig. 7. Skin traction apparatus to assist in closing skin 


/ 


flaps and in preventing skin retraction 


stretches this unpadded skin, which is of low 
vitality, and it is prone to break down and be- 
come the site of an ulcer. Several such patients 
received here were submitted to corrective sur- 
gery. Where good plantar skin flaps, having 
adequate subcutaneous tissue, were brought up to 
cover end stumps, good functional feet were ob- 
tained. This plantar type of skin and subcu- 
taneous tissue is highly specialized for weight 
bearing and when pads of it cover bone ends, the 
stumps are well protected against trauma. 

In order to gain this type of end covering pad 
when gangrene has extended proximal to the webs 
of toes, it was sometimes necessary to foreshorten 
metatarsals by removing their heads. Contrary 
to general surgical opinion, removal of the first 
metatarsal head, or the fifth—or any—or all five, 
does not usually too seriously handicap function 
of the foot. As a surgical principle these heads 
were removed without hesitation, if that was 
necessary to obtain enough skin and subcutaneous 
tissue, particularly from plantar flaps, to cover 
stump ends (Figs. 5 and 6). 

Another surgical principle concerned the meth- 
od of obtaining closure of the stump. All of 
these feet were infected, in the sense that bac- 
teriological smears and cultures could be obtained 
from the demarcation line, but few were chron- 
ically inflamed in the area of proximate viable 
tissue. At first, true guillotine type amputations 
were done. These required secondary surgery 
when prolonged skin traction was not completely 
successful, and the resultant secondary surgery 
meant additional loss of toe or foot length. Con- 
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sequently, it became general practice, even o1 
toes, to leave generous flaps to cover the stumps 
Where possible, these flaps were fashioned fron 
the plantar surface. Secondary closure, at firs 
done on the fifth day if the stump was clinicall) 
free from infection, was advanced with increasin; 
experience, to the fourth and third days, unti 
ultimately, primary closures were done. This wa 
safe because of the postoperative routine pres 
ently to be described. 

In some early instances when the first meta 
tarsal head was removed, the sesamoids wer 
allowed to remain. They became secondarily, 
chronically infected and were the source of drain 
ing plantar sinuses. Even in some disarticulations 
in which the metatarsal heads were not removed 
this was still true. Because these sesamoids had to 
be removed later, it became a policy to remov 
them carefully at the original operation, except in 
those cases in which the metatarsal head was 
allowed to remain, and in which, further, the 
sesamoids were safely deep from the edge of the 
plantar skin flap and clearly surrounded by viable 
tissue. Under these latter circumstances, they 
were not disturbed, and none so selected gave 
further trouble. In fact, they no doubt were 
useful in helping make up the normal bulk of the 
resilient pad beneath the first metatarsal head. 

An additional surgical principle that frequentl, 
proved helpful in taking strain off a suture lin: 
and preventing retraction of skin, or occasionall) 
in aiding the approximation of a secondarily in 
fected stump, was skin traction (Fig. 7). Tractioy 
was provided by gluing a short length of stockinet 
on to the foot with ace adherent. Counter trac 
tion was obtained by suspending a spring meta 
hook over the stump and anchoring this hook 
into a plaster boot. The boot extended to jus! 
below the knee, and held the foot at a right angl 
This boot loosely covered much of the stockine 
but was quite free from fixed contact with it. 
spreader with eight to ten rake teeth was hooke 
into the stockinet and suspended from the bor 
hook by means of a short length of rubber tubi: 
under considerable tension. 

In a few instances having short foot stumps, n 
additional plantar skin was available to bring u 
over stump ends. Some of these feet with goo 
ankle motion and adequate plantar walking su 
face were not condemned to amputation. Instea: 
full thickness skin flaps were employed to cove 
the stumps. Either cross leg flaps or jumped tubs 
were used. Similar plastic procedures were re 
quired to cover a few denuded heels. 

Additional operative procedures,usually thoug! 
of in association with trench foot, have not bee 
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one here. There has been no place for either 

ympathetic block or sympathectomy. 

Surgical technique. All amputations were done 
nder pentothal-oxygen anesthesia. Incisions 
ere made just proximal to the typically narrow 
me of reaction on the plantar skin. A longer 
antar flap and shorter dorsal flap made possible 
dorsally placed scar line. Because of lessened 
ssue viability, together with the bacteriologically 
sitive conditions present, it was a principle not 
) place buried sutures, absorbable or otherwise, 
ithin the amputation stump. As a matter of 
ct, although bleeding was usually brisk, it was 
‘actically never necessary to ligate a vessel. 
The periosteum was left undisturbed prior to 
me resection. The additional trauma to sur- 
uunding soft tissues involved in freeing this 
‘riosteum did not aid in the kindly healing of 
ssues which were, at best, handicapped in via- 
lity. Perhaps worth recording is the impression 
at these stumps and flaps were sometimes not 
ee in their bleeding; that frequently the can- 
llous bone, on being sectioned, stayed white and 
ee from oozing; that the cortex was usually 
tremely soft, but at other times was normally 
‘nse and brittle and, that now and then, the 
gital arteries were grossly thrombosed. Regard- 
ss of these not so favorable findings, the wounds 
ealed kindly, if somewhat slowly. Closure was 
ther primary, or delayed 2 or 3 days, depending 
n the gross appearance of the skin flaps. Sutures 
ere fine black silk, sparingly used. 

Postoperative routine. Following operation, 
saline dressings were used when a delayed pri- 
mary closure was being done, and, simple dry 
dressings for primary closures. Sutures were 
allowed to remain up to 6 days in the presence of 
mild postoperative redness and up to ro or oc- 
casionally 12 days if the skin was entirely free 
irom reaction. Sometimes, when it became neces- 
sary to remove sutures before healing was com- 
plete, adhesive butterflies were useful, but, if left 
on too long, maceration and undue pressure 
effects were found beneath the tape. For large 
stumps in these circumstances, the traction cast 
previously described was useful. 

Postoperatively, penicillin was given in 25,000 
unit doses intramuscularly every 3 hours for at 
least 300,000 units and frequently for 5 or 6 days, 
or until the sutures had been removed. 

The patients were kept off their feet quite a bit 
onger than one might think necessary. Even 
iiter sutures had been removed and the toes or 
loot stumps seemed well healed, a soldier fre- 
quently stubbed a toe, and this sometimes de- 
veloped a reactive hyperemia or even an acute 


EXPERIENCES 









AT TRENCH FOOT CENTER 








Fig. 8. Prosthesis built on insole for use in standard type 
shoe. 


cellulitis which was slow to resolve. It seemed the 
tissues lacked resistance to trauma, and being 
traumatized, lacked resistance to infection. For 
this reason, a policy of prolonged observation was 
maintained after definitive treatment had been 
completed. During this time, of course, the same 
group physical therapy employed preoperatively, 
was resumed in normally convalescing cases. 
Each patient was required to complete 30 days 
without incident, either on convalescent furlough 
at home, or at the convalescent hospital, before 
being given a Certificate of Disability Discharge. 

A simple prosthesis has been evolved for all pa- 
tients who have lost three or more adjacent toes, 
and for all patients who have lost the metatarsal 
heads (Fig. 8). Basically, it is a shoe insole, often 
combined with a longitudinal arch support, and 
having built on to it a felt block to fill in the space 
between the foot stump and shoe tip. That part 
of the felt block nearest the stump is faced with 
lamb’s wool. The rest of the block is covered with 
thin soft kid leather. In those patients not re- 
quiring arch supports, insoles are of thin leather. 
To prevent the shoes from flexing too much on 
weight bearing, the tips of the soles are opened 
and a flat spring steel insert is slipped lengthwise 
into the soles. By means of these prostheses, the 
owner can purchase standard shoes, and can wear 
them without complicated alterations. Using 
these prostheses, wearers walk more comfortably 
and more naturally than they do without them. 

Complications. In about 20 per cent of the 
cases a slight local redness appeared postopera- 
tively. This transient cellulitis was usually not 
severe enough to require the removal of sutures, 
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and penicillin usually seemed to bring it quickly 
under control. When it was inadequate, one of 
the sulfa drugs sometimes had to be substituted. 
The cellulitis then promptly disappeared. 

Not to be confused with this mild postoperative 
cellulitis was a different phenomenon of rather 
similar appearance. When these soldiers began to 
regain use of their feet, the tissues about the 
stump ends not infrequently became quite red and 
angry looking. This condition was associated 
with neither pain, heat, or swelling, and on resting 
for a few hours, it completely disappeared. This 
reactive hyperemia, in response to trauma, as 
brought about at first by weight bearing, tended 
to lessen and finally disappear as the days went 
by. It proved to be of no serious import, but when 
present, walking was somewhat curtailed. 

Except for the mild local cellulitis previously 
mentioned, postoperative difficulties were few. 
There were 23 instances of infection with de- 
monstrable pus. These included 4 cases of acute 
lymphangitis and 1 lumbrical space abscess. 
Chronic osteomyelitis was surprisingly rare. 
There were only 5 cases, 1 of these being asso- 
ciated with trench foot in a compounded injury. 

Varying types of dermatitis were troublesome 
ing cases. Among these, a temporary generalized 
urticaria due to penicillin occurred twice, a local- 
ized staphylococcus pyoderma was present twice, 
and a chronic eczematoid dermatitis once. This 
latter involved all the toes, and the skin was 
chronically reddened, dry, and scaly. 

In these surgical cases, sweating was no prob- 
lem. In trench foot reports by some, much em- 
phasis has been placed on cold sweating feet. 
When it is recalled that this phenomenon is part 
of the characteristic picture of “battle fatigue’’ 
and that sweating is frequently present in soldiers 
who do not have trench foot, and further, that 
many soldiers with trench foot also have ‘‘battle 
fatigue,” one can hardly specify sweating feet as 
exclusively part of the trench foot picture. In 
these cases of most severe trench foot, if gangrene 
is any criterion, there was no more sweating than 
would be found among a like number of soldiers 
convalescing from other types of injuries. 

Psychologically, the loss of some or all toes, or 
even the distal portions of one or both feet, has 
presented no problems that have not been satis- 
factorily mastered. Probably this is because the 
soldiers are treated in wards where they are sur- 
rounded by others with surgical trench foot. 

Disposition. Final disposition has been made 
on most of these cases. None were returned to 
duty whose feet were not anatomically and symp- 


tomatically normal. Therefore, all here reporte: 
either have been given certificate of disabilit 
discharges, or will be given them when they hav 
reached maximum benefit of hospitalization 
Before being discharged, information regardin 
future care of the feet is given in group talks. A 
are told that they will continue to improve gra: 
ually for as long as 2 years, but that at first the 
must take measures to guard their feet from undu 
trauma. 


SUMMARY 


From a total of 4,892 soldiers with trench fox 
admitted, an experience with 264 cases requiring 
surgery is recorded. Many additional patients 
had only a temporary superficial gangrene of the 
skin of the toes, which spontaneously recovered. 

Most patients lost only parts of several toes 
Eleven, however, lost all toes of at least one foot, 
and 32 lost some or all the metatarsal heads as 
well. With increasing experience, it was fouad 
useful to adhere to certain surgical princip'es 
Surgery was delayed until all possible spontaneous 
recovery had occurred. This saved toes and feet. 
Grafted skin was found unsuitable for covering 
stumps. The advantages of covering a stump with 
a flap of normal weight bearing type plantar skin 
outweighed the advantages of retaining meta- 
tarsal heads. Contrary to general surgical opinion, 
removal of some or all metatarsal heads was 
found not too seriously to handicap the function 
of the foot. At operation, the disadvantages o/ 
tving bleeders and of employing a periosteal ele 
vator are mentioned. Sesamoids were remove: 
only when infected or when it was expected the) 
would become infected and cause a postoperati\ 
draining sinus. When penicillin was routine! 
administered, both preoperatively and_ post 
operatively, it was found practicable primarily 1 
close the skin flaps fashioned at the time the gai 
grenous toes were removed. Infection was rar 
and there was no correlation between the fr 
quency of infection and the types of infectin 
organisms. An effective method of skin tractio 
was sometimes used to help take the strain o 
suture lines and prevent skin retraction. A post 
operative reactive hyperemia on a_traumat 
basis is described and contrasted to postoperati\ 
cellulitis due to infection. Postoperative comp! 
cations were relatively infrequent. Preoperatiy 
and postoperative active exercises helped to pri 
vent shortening of heel cords and correct fibroti 
contracture of toes. A prosthesis designed to b 
part of a shoe insert, often combined with a long 
tudinal arch support, is described. 
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THIOURACIL WILL NOT REPLACE THYROIDECTOMY 


ARNOLD 8S. JACKSON, M.D., F.A.C.S., Madison, Wisconsin 


FTER 2 years of clinical experience with 
thiouracil in the treatment of hyper- 
thyroidism, it is my belief that this 
drug will not replace thyroidectomy, 

espite the enthusiastic reports accorded it in the 

terature. Such claims that thiouracil is the 

ethod of choice in the treatment of toxic goiter 

e unscientific. The facts were better stated in 

1 editorial in the Journal of the American Medical 

ssociation, September 16, 1944, as follows: 

Whether or not thiouracil will prove to be a satis- 

ctory substitute for surgical treatment of toxic 

‘iter cannot be stated on the basis of present 

nited experience. The drug promises to be of 

‘eat value in cases in which operation is in- 

lvisable or contraindicated.” 

Thiouracil will never replace thyroidectomy in 

ie large group of cases commonly designated as 

ultiple toxic adenomas or adenomas with hyper- 

\yroidism. Whether one chooses to designate 

lis group of cases as a distinct clinical entity 

iter the method of Plummer or whether they be 

msidered together with exophthalmic goiter as 

ierely a variation of the same disease makes 

ttle material difference. Adenomas are essen- 

ally neoplasms and are prone to affect the pa- 
\ient in many other ways than through their 
toxicity and, as such, require surgical removal. 
One should surely hesitate to advise the relief of 
hyperthyroidism in a case of this kind and then 
see the patient later succumb to a malignancy or 
the effects of an intrathoracic goiter. Conse- 
quently, fully 40 per cent of the so called toxic 
goiters have been eliminated from the category of 
successful treatment by thiouracil. 

There remains the group of cases commonly 
spoken of as exophthalmic goiter (diffuse toxic 
goiter—Basedow’s disease, Graves’ disease, etc.). 
In this type much more investigation and study 
will be required before any considerable number 
of cases may be judged as cured. Ina small series 
of 35 cases I would hesitate to say that any might 
he considered as cured judging from the short 
period of time they have been under observation. 
furthermore, experience seems to favor the 
opinion that the majority of cases of this type 
should not be subjected to treatment with thiour- 
icil on the basis of our present knowledge of the 





lhe Freda Meyers Nishan Foundation for the Study of Goiter 
{ the Jackson Clinic. 
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drug. Ina recent discussion of the subject men- 
tion was made of the fact that 27 fatal cases of 
agranulocytosis occurring from the use of thioura- 
cil had been reported up to that time. This is an 
exceedingly high mortality in comparison with 
that for the operative treatment of the average 
case of exophthalmic goiter in the hands of the 
experienced thyroid surgeon. Patients residing at 
a distance find it inconvenient to report for fre- 
quent blood counts, and thus is augmented the 
possibility of the development of agranulocytosis. 

If the health of the average patient suffering 
from exophthalmic goiter may be restored by 
surgery within a few weeks and he resume his 
usual duties with a normal metabolism, there 
seems little justification in subjecting him to 
months or years of therapy with an admittedly 
dangerous drug. Furthermore, we agree with 
Lahey', who is of the opinion that since thiouracil 
in no way changes the histologic picture of 
exophthalmic goiter, it is not a drug to be em- 
ployed as a curative agent. 

There are, however, certain indications in 
which the risk of using thiouracil seems definitely 
justified in comparison with the risk of surgery. 
These indications previously indicated’ might be 
enumerated as follows: 

1. Advanced cases of multiple toxic adenoma 
in which there is no response to iodine. 

2. Cases of toxic adenoma complicated by such 
conditions as myocarditis, fibrillation, hyper- 
tension, diabetes, and decompensation. 

3. Cases of severe exophthalmic goiter in such 
patients as the very young, the aged, the debil- 
itated, and the decompensated. 

4. Cases of exophthalmic goiter in) whom 
because of pregnancy, previous nerve injury, 
infections, or other diseases it may be desirable to 
delay surgery and yet not continue on iodine. 

5. Cases of iodine-fast exophthalmic goiter. 

6. Cases of recurrent or persistent hyperthy- 
roidism. 

Our experience in all these types of cases with 
thiouracil has proved encouraging. Probably the 
gravest risk in the surgical treatment of hyper- 
thyroidism has been brought under control, 
namely, the advanced cases of toxic adenoma in 
which a two stage thyroidectomy has usually 

Lahey, F. H. Kan. City M. J.. 1945, July-Aug., p. 11 

Jackson, A.S. Am. J. Surg., 1945, 67: 407-478 
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Fig. 1. Fig. 

lig. 1. No. 124-539. Case of multiple, toxic adenoma 
of the thyroid. Basal metabolic rate, +60 per cent. 
Primary thyroidectomy following thiouracil preparation. 
Patient did remarkably well and had no postoperative 
reaction. 

Fig. 2. No. 117-399. Case of advanced, multiple, toxic 
adenoma of the thyroid with chronic myocarditis. Poor 
surgical risk. Right lobectomy 1943, but too bad a risk for 


been required to safeguard the patient. After 
several weeks of preparation with thiouracil, I 
have successfully performed a one stage thy- 
roidectomy in 12 of these cases. Likewise, in 
several cases in which the systolic blood pressure 
was in excess of 225 and in which the threshold of 
cardiac reserve was small, thiouracil has ap- 
peared to reduce the risk considerably. 

There has been an opportunity to use the drug 
in children in only 3 patients having exoph- 
thalmic goiter. An 11 vear old child was on treat- 
ment for 13 months and now shows an unfavorable 
response since the drug was withdrawn 3 months 
ago. Another child of a similar age was kept on 
the drug for several months with unsatisfactory 
results and then underwent a successful two stage 
thyroidectomy. A third child is now on treatment 
with insuflicient time elapsed to draw any con- 
clusions. 

An interesting case is that of an 18 year old 
girl who sustained a bilateral adductor laryngeal 
paralysis, the result of a thyroidectomy per- 
formed previous to her admittance to the Jackson 
Clinic on April 1, 1943. In December, 1943, 
treatment with thiouracil was started because she 





‘ 


2. Fig. 3. 


second stage. Symptomatically controlled with thiouraci 
Basal metabolic rate, o. 

Fig. 3. No. 124-504. Case of exophthalmic goiter in ar 
rt year old child. Clinically, not satisfactorily controlled 
with thiouracil. Two stage thyroidectomy. Preopera 
tive basal metabolic rate, +38 per cent, pulse 11 
weight 73 pounds. Six months later basal metabolic rat: 
—1 per cent, pulse 80, weight 85 pounds. 


had had a recurrence of the hyperthyroidism an 
because the risk of surgery was out of proportio: 
to the danger of using the drug. Three months ago 
(July, 1945) therapy was discontinued, and so far 
the patient has retained her weight and a norm: 

metabolism. 

At the present time I have under observation 
woman who is 8 months pregnant and who has 
moderately severe exophthalmic goiter. In th 
past I have performed thyroidectomy in a seric 
of 15 cases of this type with no mortalities i 
either the mother or child. However, in none « 
these cases was the patient so near to term, t! 
average being 5 months. Consequently, it seeme 
inadvisable to carry these patients along on iodii 
until the time of delivery because of the danger « 
inducing an iodine-fast state. The case now unde 
treatment has been on thiouracil for 2 months an 
isin excellent condition. Probably thyroidectom 
will be performed about a month after deliver) 

The term “iodine-fast’? exophthalmic goit« 
was suggested by the writer at the 1931 meetin 
at Denver of the American Association for th 
Study of Goiter.' At the time it was described < 


‘Jackson, A.S. West. J. Surg., 1932, 40: 142-149. 
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Fig. 4. 
Fig. 4. No. 113-573. Case of recurrent exophthalmic 
iter with bilateral adductor paralysis of the recurrent 
yngeal nerve. Thyroidectomy performed elsewhere. 

Symptomatically controlled on thiouracil since December, 
$3. 

Fig. 5. No. 123-459. Case of exophthalmic goiter. Basal 
etabolic rate, +41 percent, pulse 124. Excellent preopera- 


new syndrome, one might even say a distinct 
clinical entity, in which all the classical signs and 
symptoms of exophthalmic goiter may be absent. 
Cases are seen in which there is no thrill, no 
bruit, no tremor, no exophthalmos, and no weight 
loss. In fact, these patients may even gain in 
weight. The gland, instead of being firm, smooth, 
and symmetrical, is nodular and irregular from 
prolonged, partially controlled hyperthyroidism. 
There is no clinical response to iodine. Surgeons 
have come to look upon these cases with con- 
siderable apprehension and to consider the surgi- 
cal risk as comparable to that in advanced cases of 
multiple toxic adenoma. Usually a two stage 
thyroidectomy has been required and even then 
the reaction that followed a lobectomy was often 
as severe as in a similar operation performed in 
the era previous to the use of Lugol’s solution. 

Thiouracil has proved a boon to the patient and 
surgeon alike in the treatment of these patients. 
In our clinic 5 patients with this type of thyroid 
disease have been operated upon—a_ primary 
thyroidectomy being done after several weeks of 
preparation with thiouracil. All of them showed 
no more than the average reaction to operation. 
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tive response to thiouracil and Lugol’s solution. One stage 
thyroidectomy; very little reaction. Six months after 
operation, basal metabolic rate, +11 per cent, 20 pound 
weight gain. 

Fig. 6. No. 124-717. Case of multiple, toxic adenoma 
thyroid with diabetes. Prepared with thiouracil. Primary 
thyroidectomy. 


Those working in the field of thyroid surgery 
have never felt that thyroidectomy was the ideal 
method of treatment of exophthalmic goiter. One 
speaks of a cure in this disease just as he does in 
the treatment of cancer, tuberculosis, or syphilis 
because of the well known tendency in some cases 
of the disease to recur months or years after an 
apparently successful thyroidectomy. It has 
been the hope of all who have studied the problem 
of hyperthyroidism that some lessS radical and 
more satisfactory method of cure might be dis- 
covered. When Plummer, in 1922, brought out 
the use of Lugol’s solution, it was thought by 
some that this might effect a cure. In a few cases 
of recurrent or persistent hyperthyroidism this 
has proved to be true, but the danger of producing 
an iodine-fast state in the primary case has 
eliminated its use for this purpose. Despite this 
often reiterated warning by thyroid surgeons, 
many such cases are still confronting the surgeon. 

Crile advocated denervation of the adrenal 
glands as a method of cure, and at first this 
operation was enthusiastically received only to 
fall into disrepute as the results did not justify the 
procedure. 
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Now thiouracil is brought forth as a method of 
replacing thyroidectomy in the treatment of 
hyperthyroidism. Chemotherapy may prove to 
be the solution to the successful treatment of 
hyperthyroidism, cancer, and many other dis- 
eases, but as yet it has not attained the success of 
the sulfonamides in the infectious conditions. It 
now appears that thiouracil has been under suf- 
ficient clinical investigation to state that it will 
supplement but not supplant thyroidectomy in 
the treatment of hyperthyroidism. That it may 
effect a cure in incipient and milder cases of 
exophthalmic goiter is still to be proved. It has 
already proved a most valuable adjunct to sur- 
gery in the treatment of hyperthyroidism. There 
is every hope that thiouracil will give way to some 
less toxic but still more efficacious drug in the 
treatment of hyperthyroidism. Its discovery is a 
step forward, and those dealing in the problems of 
hyperthyroidism are greatly appreciative of in- 
vestigators who have made thiouracil available. 


CONCLUSIONS 

Two years of study of the use of thiouracil i 
the treatment of hyperthyroidism have shown tha 
it will not replace thyroidectomy. 

Thiouracil will supplement but not supplan 
surgery in the treatment of toxic goiter. 

It has been noted that 27 deaths have alread) 
been reported as occurring following the use « 
the drug. 

Thiouracil cannot effect a cure in toxic adc 
noma. ; 

Six types of cases are listed in which thiourac 
has proved of definite value. 

Thiouracil may prove of curative value in th 
treatment of exophthalmic goiter, but sufficie: 
time has not yet elapsed to warrant such a con 
clusion. 

While the use of thiouracil has proved an im 


portant forward step in the treatment of hyper- 
thyroidism by chemotherapy, it is desirable that 


a less toxic drug be discovered. 
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FEEDING TUBE STENOSIS OF THE 


LARYNX 


PAUL H. HOLINGER, M.D., F.A.C.S., Chicago, Hlinois, WILLIAM J. LOKB, M.D., 
Cleveland, Ohio 


HE indwelling nasal tube, employed 

chiefly for gastric decompression or for 

feeding purposes, is so widely used that 

it is important to draw attention to the 
ssibility of laryngeal damage it may produce. 
stances of this complication are relatively un- 
nmon, but, when they do occur, constitute a 
ficult therapeutic problem. The indwelling 
’e in the cases to be discussed was the cause of 
sion of the anterior esophageal wall at the level 
the cricoid cartilage, with subsequent inflam- 
tion of the laryngeal cartilages and their ulti- 
te necrosis. This pathological sequence led to 
ollapse of the airway and a severe, chronic 
yngeal stenosis which required tracheotomy 
| months or years of subsequent treatment. 
is discussion is presented to call attention to 
5 serious complication and to stress the pre- 
posing as well as exciting etiological factors 
ponsible for it. Through an understanding of 
‘se factors, the recognition of early symptoms 
| the prompt execution of simple corrective 
asures will prevent the development of this 


ype of chronic laryngeal stenosis. 


PRESENTATION OF CASES 


Case 1. N.G., a 52 year old white Polish housewife, was 
n first at the Research and Educational Hospital in 
irch, 1939. She was found to have diabetes mellitus and 
arge, cystic, firm thyroid without toxic symptoms, but 


vith definite compression symptoms. Her basal metabolic 
ate was +11 and her fasting blood sugar was 333. She was 


Sehkhe & Ss 


nd her recovery, while slow, was uneventful. 


laced under medical management until August, 1930, 


en a subtotal thyroidectomy was performed. She had no 
vurseness or breathing difliculties following this procedure, 
In April, 


940 the patient developed severe pain in the right lumbar 
rea which radiated anteriorly to the right lower quadrant 


nd into the vulvar area. The pain was severe, constant, 


arp, and was associated with nausea and vomiting. The 


ain apparently was an aggravation of a dull pain of which 


he patient had been complaining for 4 months. On ad 


ssion her temperature was 101.6 degrees; white blood 
unt, 19,300; and her blood sugar was 250 milligrams per 
nt. 

\ tentative diagnosis of an appendiceal abscess was 


made, and an indwelling duodenal tube was introduced 


\pril 17, 1940. 


The patient was very intolerant of the 
ibe because of discomfort and pain, and made frequent 


iltempts to remove it manually or by vomiting. It was 


ft in place for 4 days. No abdominal surgery was per- 


from the Department of Laryngology, Rhinology, and 
ology, University of Illinois, and the Division of Peroral 
loscopy, St. Luke’s Hospital, Chicago, Illinois. 


formed as the diabetes was out of control although she re 
ceived adequate insulin and intravenous glucose therapy. 
By the time the tube was removed the diabetes had been 
controlled and the abdominal pain had almost completely 
subsided. However, the patient complained of an increas 
ingly severe sore throat which began at the time the tube 
was introduced and continued even after it was removed. 
She would take only liquids, refusing solids because of pain 
on swallowing. Hoarseness developed after the tube was 
removed. The tenderness in the right lower quadrant grad 
ually decreased, and her problem became one of respiratory 
difficulty. An indirect laryngoscopy on May 4, 1040, re 
vealed considerable edema of the vocal cords; it was dif 
ficult for her to make audible sounds. 

By the sixth week of hospitalization, pain in the right 
side of the neck and respiratory difficulty had increased 
markedly. The larynx was more edematous, especially 
posteriorly; the arytenoids were large and boggy with 
edema, and the motility of the cords was impaired by the 
edema, but no paralysis was present (Tig. 1). A tracheotomy 
had to be done June 3, 1940. Clinical improvement was 
slow and x-ray films of the neck demonstrated a progres 
sive destruction of laryngeal cartilages as well as a spread 
of the laryngeal inflammatory process to the soft tissues of 
the retroesophageal space (Figs. 2 and 3). Chemotherapy 
was employed, but because of the patient’s generally poor 
condition and the difficulty in controlling her diabetes, 
extensive surgery of the larynx seemed contraindicated at 
this time. Purulent drainage into the larynx persisted for 
2 months before gradually subsiding. Subsequent treat- 
ment has consisted of two series of laryngeal dilatations 
under direct laryngoscopy. At present the patient still 
wears her tracheotomy tube, but can keep it corked for 
several hours at a time (Fig. 4). Her voice is husky but 
audible. 


Thus, this patient, a diabetic, had a feeding 
tube in place for 4 days during which time it 
caused discomfort, sore throat and pain, and 
vomiting had occurred. Laryngeal edema sub- 
sequently developed, and a tracheotomy became 
necessary 7 weeks following removal of the tube. 
The patient now has a chronic laryngeal stenosis 
which is responding slowly to treatment. 


CaskE 2. Mrs. E. B., white, 48 year old housewife. In 
September, 1940 this patient had a gastroenterostomy and 
a stormy convalescence followed. A nasal tube was in place 
17 days. During part of the time the tube was in place 
the patient complained of a severe sore throat and pain 
extending into her ears. This subsided temporarily and the 
patient was discharged from the hospital. The pain re 
curred in 2 weeks and became very severe; it was followed 
by laryngeal edema which increased gradually. Four 
weeks after leaving the hospital readmission became neces- 
sary because of respiratory distress, and an emergency 
tracheotomy had to be done 24 hours later. Improvement 
was gradual, and the patient was extubated 5 months later. 
During the ensuing 3 years dyspnea with exertion was 
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Fig. 1. Case 1. Lateral roentgenogram of the neck May 
28, 1940. A feeding tube had been in place 4 days, 6 weeks 
prior to this date. Significant postcricoid and arytenoid 
edema are visualized 


noted, progressing gradually to the point of severe respira 
tory embarrassment with the least exertion. She was ad 
mitted to St. Luke’s Hospital at this time, and both the 
mirror and roentgen examinations demonstrated an ex 
treme subglottic stenosis (Fig. 5). The motility of the 





lig. 3. Case 1. Lateral roentgenogram of the neck July 
5, 1940, Showing partial destruction of the cricoid cartilage 
and obliteration of the subglottic airway 








Fig. 2. Case 1. Lateral roentgenogram of the neck Jun 
10, 1940. The cricoid and thyroid cartilages show some 
mottling and the postcricoid thickening has increased. The 
airway subglottically narrowed; patient tracheotomized. 


larynx was impaired because of cicatricial contractures, but 
the configuration of the vocal cords was essentially norma! 
\ second tracheotomy was done in March, 1944, and th 
larynx dilated repeatedly by direct laryngoscopy. Th« 
tube was removed in September, 1944, after the patient’s 





Fig. 4. Case 1. Lateral roentgenogram of the neck afte 
subsidence of the acute inflammatory process. Larynge 
dilatations have resulted in improvement of the airwa) 
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ig. 5. Case 2. Lateral view of the neck showing partial 
d: truction of the cricoid cartilage, postcricoid thickening, 
| reduction in the airway at the level of the cricoid 
co tilage. Arrow indicates the stenosis at level of cricoid. 


vay was tested by plugging the tube night and day for 
eral days. 
in this case an extremely ill patient had a nasal 
stomach tube in place for 17 days during which 
time a sore throat and pain in the neck and ears 
developed. Symptoms improved following re- 
moval of the tube, only to recur in 2 weeks and 
increase in severity to a degree requiring trache- 
otomy. This was done 1 month after removal of 
the feeding tube. Eventual subsidence of the 
process resulted in a chronic laryngeal stenosis 
for which a second tracheotomy had to be done to 
permit adequate treatment. At present she 
breathes freely without a tracheotomy and has a 
clear voice. 
Case 3. Mrs. E.A., secretary, white, 43 years of age. 
This patient had had four operations for gall-bladder 
disease between 1926 and 1940. In December, 1940, a fifth 
operation was performed and a nasal tube was left in place 
7 days. The tube annoyed the patient considerably, causing 
a sore throat and considerable gagging, but the patient 
states she did not vomit. Symptoms improved following 
removal of the tube, but the sore throat became worse a 
veek later, and gradually localized as severe pain deep in 
he neck, aggravated distressingly with swallowing. The 
patient developed hoarseness and then a complete aphonia 
weeks later. Dyspnea began suddenly one night in 
lebruary, 1941, and an emergency tracheotomy was done. 
\ttempts to extubate her subsequently were unsuccessful. 
rhe patient was referred to St. Luke’s Hospital in August, 
11, for laryngeal examinations. At this time the stenosis 
{ the larynx was almost complete. The true cords could 
t be satisfactorily exposed because of marked antero 
sterior compression of the larynx. Small bougies were 


Fig. 6. Case 3. Lateral view of the neck showing the post 
cricoid thickening and narrowing of the airway at the level 
of the cricoid cartilage. The principal area of stenosis was 
immediately subglottic. 





Fig. 7. Case 4. View of the hypopharynx, larynx, and 
esophagus from behind showing the ulceration of the post- 
cricoid mucosa and exposure of the posterior surface of the 
cricoid cartilage. A Indicates the margin of the ulcer, B 
indicates the roughened posterior surface of the cricoid 
cartilage forming the base of the ulcer. 





256 SURGERY, 


GYNECOLOGY AND OBSTETRICS 


Laryngo ‘pharynx ,Cricoid cart. 






Nasal -gastric 
tube (correct 


posi tion) 
Lg 
a, 


Glottis 
Arytenaid 


---- Nasal-gastric 
tube (incorrect 


Fig. 8. Drawing of the horizontal section of the neck at the level of the 4th cervical 
vertebra and the cricoid cartilage showing the correct and incorrect positions of the 
feeding tube and the compression of the tube when in the incorrect position. 


passed through what appeared to be the laryngeal aperture, 
but they met with considerable resistance. By means of 
laryngeal dilators a definite lumen was re-established and 
the patient could then phonate again by manually closing 
her tube. The examination demonstrated that the principal 
area of stenosis was immediately subglottic (Fig. 6). 
Dilatations were carried out at frequent intervals but the 
larynx never remained open sufliciently to permit removal 
of the tube. However, a valve tube was substituted for the 
original tube, and the patient is now able to speak well 
with the valve tube without manually closing the tube. At 
present she holds an important executive position and 
carries on all conversation without difliculty 


In this case the nasal stomach tube was in 
place 7 days and caused a sore throat and gagging, 
but no appreciable pain. After its removal, pain, 
hoarseness, and later aphonia developed. —Ap- 
proximately 6 weeks elapsed from the time the 
feeding tube was removed until the tracheotomy 
had to be done. The patient now has a chronic 
laryngeal stenosis and is wearing a valve trache- 
otomy tube. She refuses further surgery because 
she has a satisfactory functional result. 


Cast 4. A.M., 57 year old white female entered the 
Research and Educational Hospital on April 16, 1040, 
complaining of lower abdominal pain of 8 weeks’ duration 
and persistent vomiting of 3 weeks’ duration. The abdomen 
was distended with tluid, and rectal examination revealed a 
hard, fixed mass anterior to the rectum. Tumor cells were 
found in fluid removed by abdominal paracentesis. An 
exploratory laparotomy done 3 days after admission dem 
onstratedanextensivecarcinomatosis. A gastroenterostomy 
was done because of almost complete obstruction of the 
pylorus by the tumor. A stomach tube had been inserted 
when the patient entered the hospital and it remained in 
place for 5 days. It was then removed, and reinserted 
three times during the following 6 days; it was always 
tolerated poorly. The entire surgical wound opened on the 
eighth postoperative day. Reinsertion of the stomach tube 
at this time was associated with considerable trauma. The 
tube was withdrawn in an hour because gastric contents 
were not recovered. The overzealous attempt to insert the 


tube resulted in a perforation of the esophagus and th« 
patient expired 3 days later of the combined effects of th 
abdominal and mediastinal pathology. The primary tumor 
was found to be a papillary cystadenocarcinoma of th 
right ovary with extensive metastases. Postmortem ex 
amination of the esophagus demonstrated a deep ulcer 4 
centimeters in length in the mucosa covering the posterio 
aspect of the cricoid cartilage (Fig. 7). The ulcer extended 
through all the walls of the esophi igus and exposed an area 
of the cricoid cartilage which then made up the base of the 
ulcer. The cartilage “itself was roughened and necrotic i 
this area. A recent perforation of the left pyriform sinus 
was found which led into a necrotic mediastinal abscess 
The postcricoid erosion seemed older than the perforatior 
and was distal to it. It was undoubtedly present before th« 
final attempts were made to reintroduce the tube. 


While this patient did not have a true feeding 
tube stenosis of the larynx, the postmortem es 
amination of the larynx demonstrates the earlie: 
phase in the process which ultimately leads to th: 
development of stenosis. The stomach tube was 
in place a total of 6 or 7 days, always poor! 
tolerated. The presence of the ulcer across th 
slightly convex posterior surface of the cricoi 
cartilage is significant in that the cartilage is thi 
exposed to the action of bacteria as well as to t! 
chemical action of regurgitated gastric content 

DISCUSSION 

Various types of rubber tubes have long bee 
used for emptying the stomach or for feeding pu 
poses. The type known as the Levin tube is ust 
ally employed, as it is of smaller caliber and mor 
pliable rubber than the larger tubes. The contin 
ous suction technique using this tube, as employe 
by Wangensteen (6), has resulted in widespread us 
of the Levin tube for relatively long uninterrupt« 
periods. Passed through the nose, it descends in‘ 
the pharynx, the laryngopharynx, the esophagu 
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and the stomach. The only points of pressure 
throughout this course are in the nose, where the 
tube may become wedged between the turbinates 
and the septum, and in the postcricoid area of the 
laryngopharynx. At this point, the upper esopha- 
geal pinchcock at the entrance of the esophagus, 
the part of the inferior pharyngeal constrictors 
known as the cricopharyngeus muscle, keeps the 
cricoid cartilage pressed firmly against the cervical 
spine in an attempt to keep the lumen closed 
(Fig. 8). Both the posterior esophageal wall in 
this area (1) and the mucosa covering the cricoid 
cartilage are extremely thin, and consequently 
the thin mucous membrane affords almost no 
cushioning for these firm surfaces. When a 
feeding tube is inserted and left in place for 
several days or weeks, the pressure and rubbing 
action of the tube apparently produce ulceration 
of the postcricoid mucosa to allow infection to 
enter the body of the cricoid cartilage. Con- 
stant friction which occurs with swallowing, 
respiration, and speaking could augment the 
action of simple pressure on the cricoid cartilage 
produced by the tube. As Mosher suggests, this 
action is further increased by tension on the 
tube if its distal portion extends into the duo- 
denum, and the gut actively attempts to advance 
the tube. The general nutritional condition of the 
patient is undoubtedly another factor, with the 
probability that ulceration occurs most frequently 
in debilitated patients. The destruction of the 
cricoid cartilage is further enhanced by chemical 
action if the patient vomits frequently. In Case 
1 the acute episode of obstruction which pre- 
cipitated the need for tracheotomy was preceded 
by 2 days of rather persistent vomiting. How- 
ever, vomiting was not a prominent factor in 
the remaining cases. 

Perichondritis of the larynx is a common clinical 
entity, but few cases due to erosions caused by 
feeding tubes have been presented. Those reported 
by Iglauer and Molt constitute the largest series. 
In the discussion of this report, 6 additional 
cases were presented. One other case was. re- 
corded by N. von Soubiron, G. Gerchunoff, and 
C. M. Emiliani. The earlier literature does not 
mention the feeding tube as a cause of laryngeal 
perichondritis. Morrison and Wangensteen have 
both mentioned that perichondritis and chondritis 
of the cricoid cartilage can occur, and Wangen- 
steen has added 2 cases to the literature. 

In reviewing the 4 cases herein presented, cer- 
tain significant factors become apparent. All 4 
were women. However, in the 11 cases presented 
by Molt and Iglauer there were 5 women, 4 
men, 1 boy and 1 girl. Of the 2 recorded by 
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Wangensteen one was a man and the sex of the 
second is not recorded. Three of our patients had 
laparotomies, the fourth (Case 1) had an ab- 
dominal pathological condition but her manage- 
ment was entirely medical. The tube was in place 
4 days in Case 1, 17 days in Case 2, 7 days in 
Case 3, and a total of about 7 days in Case 4, 
continuously only 5 days. None of the 4 patients 
tolerated the tube well and all complained of pain 
and a sore throat. One patient, Case 4, died of 
causes other than those due to the feeding tube 
pathology. In the other 3 cases a tracheotomy 
had to be done: 43 days after the feeding tube was 
removed in Case 1, and 4 and 6 weeks after the 
tube was removed in Cases 2 and 3, respectively. 
In these 3 cases symptoms of pain, sore throat, 
and hoarseness subsided after the Levin tube was 
removed, only to recur gradually with increased 
intensity. The ultimate configuration of the 
larynx and the laryngeal pathology were similar 
in the 3 cases—destruction of the cricoid and 
thyroid cartilages, marked subglottic stenosis, 
and extreme limitation of motion of the vocal 
cords. 

The symptom of pain associated with this con- 
dition is an important one and bears further 
analysis. The patient usually complains of a 
sore throat first. It is conceivable that a 
pharyngitis is necessary to initiate the sequence 
of pathologic changes that take place. It is just 
as probable that pharyngitis results as the mucosa 
first ulcerates and allows infection to enter the 
submucosal tissues. With inflammation and edema 
of the arytenoids pain radiates to the ears for the 
same reason that tuberculous laryngitis charac- 
teristically produces pain in the ears—namely 
because of referred pain carried there by the 
auricular branch of the vagus nerve. 


TREATMENT 


This discussion and presentation of cases should 
in no way be construed as a condemnation of the 
use of the indwelling stomach tube. However, if, 
during its use the patient complains of a sore 
throat or pain in the neck radiating to the ears, 
or if hoarseness is noted, the tube should be re- 
moved. If the condition of the patient does not 
permit removal of the tube, its position at the 
level of the larynx should be changed, noting that 
there is an actual change by visualization with 
the laryngeal mirror. It would appear likely that 
this type of ulceration and subsequent stenosis is 
not more common because in most instances the 
tube does not pass directly between the cricoid 
cartilage and the cervical spine, but descends 
laterally on either side of this point. 


258 SURGERY, GYNECOLOGY AND OBSTETRICS 


Active treatment of laryngeal perichondritis 
once it has developed is exceedingly difficult and 
often disappointingly ineffectual. Chemotherapy, 
both the sulfa drugs and penicillin, should be ad- 
ministered, although none of these patients was 
in the acute stage when penicillin was available 
and consequently no clinical experience can be 
recorded. A tracheotomy is indicated, of course, 
if respiratory embarrassment becomes severe. 
Surgical drainage and sequestration of the larynx 
and its cartilages should be postponed, if possible, 
rather than attempted early, because the cricoid 
cartilage is the only complete ring in the trachea, 
and its loss results in a collapse of the airway. No 
laryngeal instrumentation is done during theacute 
phase of this condition. Subsequently, however, 
active laryngeal dilatation or surgical reconstruc- 
tion of the airway is necessary in order to remove 
the tracheotomy tube permanently. On occasion 
it is possible to remove the tracheotomy tube 
after the acute edema and perichondritis subside. 
Stenosis may recur in such cases several months 
or years later as the scar tissue contracts (Case 2). 

SUMMARY AND CONCLUSIONS 

Severe laryngeal destruction occasionally re- 
sults from the routine use of nasal feeding or 
gastric suction tubes. Fortunately this complica- 
tion is rare; however, it is so severe when it does 
occur that it is important to be aware of the pos- 
sibility of this complication and to recognize its 
beginning symptoms at once. 

Four cases are presented. In 3, rubber nasal 
stomach tubes were used, 4, 17, and 7 days, 


respectively, during which time the patients com- 
plained of discomfort due to the tube. Symptoms 
increased with sore throat, pain radiating into the 
ears, pain on swallowing, hoarseness, and finally 
dyspnea. Tracheotomies had to be done in these 
3 cases 4 to 6 weeks after removal of the stomac! 
tubes. All developed severe chronic laryngeal 
stenoses. One has been extubated, one wears a 
valve tracheotomy tube, and the third is stil 
under treatment. The fourth patient died as the 
result of exténsive carcinomatosis and medias- 
tinitis. Postmortem examination demonstrate| 
the ulcer which had not as yet caused laryngeal 
destruction. 
A review of the literature reveals 24 recorded 
cases similar to those herein described. 
Treatment consists of removing or changing thx 
position of a feeding tube if the patient complains 
of a sore throat, and especially if hoarseness or 
pain in the ears develops. Active treatment, aside 
from chemotherapy, consists of tracheotomy, 
drainage, and subsequent laryngeal dilatation or 
plastic repair. 
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PROTEIN NUTRITION OF 
SURGICAL PATIENTS 
HAT 


THE 


the surgeon should be 


ological aspects of his patients is now 
such a well known fact that it is trite to men- 


tion it.’ There is no form of tissue repair in 


which the protein metabolism is not con- 


cerned. Protein metabolism is also concerned 


with resistance to infection, and resistance to 


poisons of various kinds. Serious protein de- 
pletion of the body tissues may be present in a 
large proportion of patients, particularly those 
who are markedly under weight. Such de- 


pletion may be the result of either acute or 


chronic illness. An acute illness may cause 
protein depletion with great rapidity, par- 
icularly in diarrheal diseases, burns, and 
major infections. Even in simple major frac- 
tures, net losses of protein representing a 
pound of tissue a day may go on for weeks. 


Lund, C.. C.., 
28: Q5-100, 


and Levenson, S. M. J. Am. 


M. Ass., 1045, 








EDITORIALS 


con- 


cerned with the chemical and physi- 


Fortunately, methods to prevent or reduce 
these net losses are becoming widely available 
even for patients who cannot eat. Following 
the pioneer work of Elman,” intravenous pro- 
tein hydrolysates and mixtures of amino acids 
for intravenous use have been found to be safe 
and practical, but the latter are not yet 
available for general use. 

Parallel with this development, improved 
products for oral and intubation feeding have 
also become available. As one becomes fa- 
miliar with the results following the use of 
such substances, the indications for their use 
become broader. ‘The time has come when 
surgeons should become thoroughly familiar 
with the protein requirements of the normal 
and of the sick individual. In thinking of such 
requirements, one must be careful to think of 
the requirements in terms of optimum use 
rather than in terms of the requirements for 
bare existence. When time is available to im- 
prove protein nutrition before surgery, and 
when this time is used efliciently for this pur- 
pose, the reduction in postoperative shock and 
other complications is impressive. Under 
certain conditions indicated in a very sugges- 
tive paper of CoTui’ on gastroduodenal ulcers, 
improved protein nutrition may even abolish 
the necessity for surgery. When conditions do 
not allow time for preoperative repair of pro- 
tein deficiency, postoperative repair at the 
earliest moment is very important. 

Protein hydrolysates are not an efficient 
treatment of shock and should not be used 
during threatened or actual surgical shock. 
Whole blood is the method of choice in the 
treatment of this complication, with plasma 

2Elman, R. Ann. Surg., 1940, 112: 594-602 


8CoTui, Wright, A. M., Mulholland, J. 
Barcham, I., and Gerst, R. Gastroenterology, 


1945, 


Galvin, T. 
5: §-17 
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and human albumin as effective agents to be 
used temporarily. Immediately after the 
danger of shock is over, protein hydrolysate or 
food may be given. 

Plasma is being widely used in an attempt 
to repair protein deficiency. This is not an 
efficient method of treatment for this purpose. 
Whether money has to be paid for plasma or 
not, by the hospital or by the patient, plasma 
is a very expensive material. It has been cal- 
culated that the protein in plasma costs at 
least one dollar per gram. The corresponding 
price for lean hamburg steak in a generous 
serving of '% of a pound would be about 
twenty-five dollars. As a treatment for hypo- 
proteinemic patients, one must also remember 
that plasma contains a great deal of sodium 
in the form of the original sodium chloride in 
the blood plus a generous amount of sodium 
in the form of citrate added to prevent clot- 
ting. When plasma is used in large quantities 
in the patient with true hypoproteinemia, in- 
creased edema and heart failure may well 
result. 

Under conditions of severe burns or severe 
depletion from various infections or intestinal 
disabilities up to 409 or 500 grams of protein 
per day may be life-saving. Up to 150 grams 
per day of protein can be given intravenously 
in the form of hydrolysates or other similar 
preparations. Glucose may be and should be 
added to these hydrolysates because of its 
protein sparing effect. A formula suitable for 
many conditions has been suggested by 
Butler! and consists of 1 liter of amigen plus 
300 cubic centimeters of 50 per cent glucose. 
This cannot be given in less than 4 or 5 hours 
because rapid administration causes nausea 
and vomiting, and if given into a moderate 
sized vein, seldom causes thrombosis. Three 
such injections a day will furnish 150 grams 


‘Butler, A. M., and Talbat, N. B. N. England J. M., 1944, 231: 
621-0238 


of protein and 600 grams of carbohydrate. 
This amount of food represents 3000 calories. 

Experience has shown that vitamins should 
be added to such a mixture in generous 
amounts for the patients who are sick enough 
to warrant this treatment. There is ap- 
parently very little wastage if 1 gram oi 
ascorbic acid,. 200 milligrams of niacin, 2 
milligrams of riboflavin, and 20 milligrams of 
thiamin are given to such a patient at some 
time during each 24 hours.? Oral feeding or 
tube feeding to the hypoproteinemic patient 
or the patient in whomefforts are being made to 
avoid hypoproteinemia, should be in the form 
of mixtures of protein and carbohydrates with 
a minimum of fat. The following formula has 
been taken over periods of months by pa- 
tients with burns which were so extensive that 
early grafting of the whole area was im 


oO 


possible. 
HIGH PROTEIN MIXTURE FOR ORAL FEEDING 


| Cbh. Prot. Fat | Calories 


Skim milk 3.0 L 150 110 | 6 1004 
Skim milk powder 300 GI] 117 go (| 6 828 
Amigen powder 100 G ° 75 | ° 60¢ 


Valentine's | 
| 


| | 
7 | | 
liver extract 30 ce. | ° 7 o | 
Salt 15 G| ° ° | ° | 
| 267 | 277 «| ~—s«a2 253 





This mixture makes up a large part of the 
food necessary for 24 hours and should be 
given in 8 ounce portions every two hours day 
and night. The patient taking this will have 
little appetite for any other food, but meat 
and carbohydrate food may be given im- 
mediately after at least three liquid feedings. 
Such a regimen avoids the very serious dii- 
ficulty of the patient with a poor appetite 
choosing the more palatable but less im- 
portant nutritional elements from an ordi 
nary high protein diet tray and gives the 


*Levenson, S. M., Green, R. W., Taylor, F. H. L., Robinson. P 
Page, R. G., Johnson, R. E., and Lund, C. C. Ann. Surg. (in press). 
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surgeon a better degree of control over the pa- 
tient’s intake than any previous method of 
feeding. When such feeding is used for any 
condition other than burns or other than con- 
litions where chronic salt depletion has been 
demonstrated, the amount of added salt 
should be greatly reduced or eliminated en- 
tirely. When a patient cannot or will not 
take this diet, tube feeding may be indicated 
and such a mixture may have powdered yeast 
and more amigen added because palatability 
is not a factor. A suitable formula for this 
onsists of: 


HIGH PROTEIN MIXTURE FOR TUBE FEEDING 





















































Cbh. | Prot. | Fat Calories 
Skim milk 3.0L : “150 a "310 6 j ‘a. 
Skim milk pondee 200 G 78 £ ea. - 6 | i 598 
\migen powder 200 G| o | 150 | © | 600. 
Valentine’s | a ae 2 
liver extract 30. Oc. ° 2 | ° } 8 
rewer’s yeast pwdr. 30 G 42 fo | 7s I 13 
“_ «s@| e| . -“s 
SANA Zz 





The patients who need these types of oral 
or tube feeding also need vitamins, but over a 
long period of time probably do not need as 
high a dose of vitamins as the patients who are 
receiving parenteral protein feedings. Sug- 
gested oral daily doses for these patients 
would be vitamin A, 30,000 units; vitamin D, 
3,000 units; ascorbic acid, 500 milligrams; 
thiamin, 20 milligrams; riboflavin, 12 milli- 
grams; and niacin, 100 milligrams. 

Charles C. Lund. 


CONGENITAL HYPERTROPHIC 
PYLORIC STENOSIS 


HE past quarter century has shown 
remarkable progress in the surgical 
management of most abdominal con- 
ditions and much of this seems to be due 
to our increased understanding of what 
Cannon has referred to as homeostasis. The 
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surgeon is now primarily an excellent physiol- 
ogist and only secondarily a technician. The 
time and care which we all devote to the nu- 
tritional and electrolytic requirements of the 
body, both preoperatively and postoperative- 
ly, forcefully attest this fact. 

Nowhere is this progress more clearly re- 
flected than in the modern treatmént of con- 
genital hypertrophic pyloric stenosis, because 
nowhere else do we find such an extreme la- 
bility of this homeostatic mechanism. Man, 
who may be considered the most competent 
animal, produces the most helpless young, and 
this helplessness extends all the way from in- 
ability to avoid physical danger to inability to 
maintain a stable internal environment except 
under the most favorable circumstances. Ob- 
viously, therefore, when an infant of two or 
three weeks of age begins to vomit everything 
taken by mouth it will be but a short time 
before extreme dehydration and loss of elec- 
trolytes Will so disrupt the delicately balanced 
biochemistry of his body that continuance of 
life will become endangered. While these 
facts are now so evident that to repeat them is 
almost tautological, it was but a few years 
ago that these acutely ill, dehydrated babies 
were subjected to emergency surgery. The 
surprising fact is that the operative mortality 
was only 35 to 40 per cent. 

It seems to me that we were all very slow in 
realizing that these babies needed emergency 
“physiology” rather than surgery. They were 
desperately, albeit weakly, crying to us to re- 
place their fluids and electrolytes so that they 
might survive this crisis which was threaten- 
ing their existence. Having finally awakened 
to an understanding of these biochemical dis- 
turbances and having taken proper steps to 
aid the infant to correct them, it soon became 
obvious that the operation could be delayed 
several days, if necessary, until hydration was 
accomplished. Lowered mortality resulted. 


At first these infants were given blood trans- 
fusions routinely as preoperative preparation. 
Later it was found that the parenteral admin- 
istration of physiological solutions of glucose 
and saline produced the same result with 
fewer complications and less expense. Trans- 
fusions were then reserved for the infants 
which showed advanced dehydration, and 
were used in conjunction with the parenterally 
administered electrolyte solutions. Increased 
experience in this direction produced a further 
decrease in mortality. 

Another factor which has improved the out- 
look for these babies has been the more prompt 
recognition of the disease. The typical and 
almost constant history of the infant who does 
very well for the first two weeks of life, then 
begins to regurgitate part of his feedings, then 
to vomit the whole feedings and finally to de- 
velop the characteristic projectile vomiting of 
bile free fluid, has become so well known to the 
medical profession that these babies are sent 
immediately to the hospital. They therefore 
arrive in much better condition and frequent- 
ly they can be prepared in two or three days 
for surgical cure. 

Usually, on arrival at the hospital, they are 
dehydrated, constipated, pass only small 
amounts of concentrated urine, and show vis- 
ible peristaltic waves travelling across the ab- 
domen. Palpation, especially when the stom- 
ach is empty, will reveal the pyloric tumor 
which is pathognomonic of the disease. Res- 
toration of body fluids, electrolytes and, if 
necessary, serum proteins, is promptly begun, 
and, when restoration has been accomplished 
as demonstrated by clinical observation and 
the judicious use of laboratory tests, with 
probably major emphasis on the former 
method, surgery should be undertaken at that 


time. 
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The ultimate cure in every case seems to lie 
in the Fredet-Rammstedt operation, because it 
gives a permanent result and is very simple 
and rapid in its execution. We prefer a right 
rectus incision placed so high that the right 


lobe of the liver must be displaced upward to 
expose the pylorus. Great care must be used 
in dividing and, spreading the hypertrophied 
pyloric musculature so that no damage to the 
underlying mucosa occurs. After careful layer 
by-layer closuregof the abdomen, the healing 
incision being effectively buttressed by the 
liver, we are reasonably insured against post- 
operative wound dehiscence. 

After operation the baby should be kept in 
a room where the temperature is constant and 
where he is completely isolated from all other 
cases. Everyone who enters the room should 
wear a clean gown and mask. Extreme gen- 
tleness in handling the baby and the use of a 
small cane sugar pacifier at the time of wound 
dressings are of course, mandatory. 

The surgical mortality in this condition at 
the present time is about 1.2 per cent. We are 
convinced that with proper preoperative, 
operative, and postoperative care, mortality 
should be about zero as far as the operation is 
concerned. Because the surgical mortality 
and morbidity are so low, we never consider 
prolonged medical treatment such as refeed- 
ing after vomiting, feeding by gavage, etc. 
The facts that ten days after this operation 
the baby is gaining weight and hungrily taking 
a generous evaporated milk formula and, that 
within three to four weeks, he has regained the 
position he would have held had he never had 
pyloric stenosis are convincing evidence of the 
efficacy of the operative method in the hands 
of the surgeon who will first carefully treat the 
baby and then skillfully treat the disease. 

EDWARD J. DONOVAN 
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S may be judged from the title, the two vol- 
ume, 1200 page work Surgical Treatment of the 
Motor-Skeletal System by Bancroft and Mur- 

iv', embraces the entire field of traumatic and non- 
raumatic orthopedic surgery. While created and 
istered by the Division of Orthopedic Surgery at 
Columbia University, the collaborators number 43 

en whose individual work and writings have made 

em outstanding in the fields of their special 
nterests. 

The majority of the authors are from the Eastern 
chools and clinics, but the overall impression is 
gained that no personal, group, or sectional view- 
int is stressed. Certain principles and methods of 
treatment are, of course, emphasized, because the 
author, in a number of instances, has originated 
them or has been responsible for their wide accept- 
ance. For example, it would be expected that Dr. 

on Lackum would present the subject of scoliosis as 
e does, for much of our present management of this 
condition comes from the work of the New York 
Orthopedic Hospital Staff. Dr. Kite, who has made 
art of the wedged cast treatment of foot deform- 
ties, naturally devotes more space to this method 
than to others. It is to be regretted that some of the 
articles were completed before the newer concepts of 
chemotherapy were generally accepted, but the edi- 
tors have overcome this to some extent, in that they 
ave written on chemotherapy as it applies to all the 
infections attacking the skeletal system. An ex 
ample of this may be found in Dr. Beekman’s chap- 
teron osteomyelitis. This chapter is also an example 
of the thoroughness with which various conditions 
are discussed. Dr. Beekman draws on his wide ex- 
perience in the Children’s Surgical Service at Belle- 
vue Hospital, so that an excellent background on 
osteomyelitis can be obtained by reading this chap- 
ter. Some of the newer concepts, more or less ex 
perimental at the time this work was completed, can 
be found in the section on chemotherapy. 

It was somewhat disappointing to find nowhere in 
the book a chapter dealing entirely with the infec- 
tions, injuries, and other conditions of the hand. 
One interested in looking up something in this field 
vould be forced to seek through many chapters be- 
fore finding the specific information required. The 
chapter entitled “ Military Surgery” adds little to the 
isefulness of the book, but of course one may sug- 
gest that most of the important work that came out 


1 the war is included other places. 

‘SURGICAL TREATMENT OF THE Motor-SKELETAL SysTEM. Edited by 
Pre leric W. Bancroft, A.B., M.D., F.A.C.S., and Clay Ray Murray, 
)., F.A.C.S. Parts 1 and 2. Philadelphia, London, Montreal: J.B 


ppincott Co., 1945. 
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The general scheme of the volumes suggests that 
much thought was given to the presentation plan 
and this, plus the unusual activity of Dr. Murray, 
whose own views are many times expressed aptly if 
not sharply, makes it a fully adequate survey. The 
presentation of each subject is followed by a brief 
but comprehensive bibliography containing the cita- 
tion of really important work that has been done in 
that particular field. Most reviewers will agree that 
there is a uniformity and smoothness of style 
throughout which is not found in the usual medical 
text by multiple collaborators, and this absence of 
encyclopedic jerkiness will be an incentive to be 
come cover-to-cover readers of the two volumes. 
This was true of the undersigned, and it is something 
he has seldom before done. 

It is impossible to discuss in detail all of the many 
chapters. The man interested in a particular prob- 
lem at hand is sure to find complete and authoritative 
information. On the other hand the student, whose 
task it is to read for general rather than specific in 
formation will find his needs well tilled. I know of no 
two volumes available now that would be more use 
ful in the school vears or afterward than this splendid 
work. James K. Stack. 


~DITED by W. G. Barnard and A. H. T. Robb 
Smith Aettle’s Pathology of Tumours? is a most 
concise treatise. Since it was written for students, it 
is a didactic presentation with but little argumenta 
tion and few references to source material. Present 
day ideas in tumor fundamentals are adhered to 
generally. The development of this third edition 
(1946) is shown most strikingly if one compares 
certain sections in it with those of the first edition 
(1916). The sections on etiology, tumors of the 
lungs, and tumors of the nervous system have altered 
so much in these 30 vears that they are entirely new 
concepts. Also in keeping with present times is the 
inclusion of a section on trauma and on occupation in 
relation to tumors. The book is richly illustrated by 
nearly 200 drawings and photomicrographs in ap- 

proximately 300 pages of text. 

HAMILTON R. FISHBACK, 


HE two pocket books Lecciones de cirugia’ are 

the first of a series to appear in the future. They 

are intended to give a written account of the Post- 

graduate Surgical Instruction as carried out on the 

2KeETTLE’s PATHOLOGY OF TuMouRs. By W.G. Barnard, F.R.C.P., and 

4. H. T. Robb-Smith, M.A. (Oxon.), M.D. 3d ed. London and New 
York: Paul B. Hoeber, Inc., 1946 


3LECCIONES DE cirRUG{A. By Ricardo Finochietto. rst and 2d series 
Buenos Aires: La Prensa Medica Argentina, 1045 
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service of Dr. R. Finochietto at the Hospital Raw- 
son. 

Each surgical paper deals with a case. The indi- 
cations as to the type of operation are first discussed, 
and the selected procedure is given in full detail with 
numerous highly informative comments. The series 
will form an excellent source of information as to how 
surgery is practiced routinely by Dr. Finochietto 
and his resourceful coworkers. 

Paginas de cirugta! is a 262-page book and is dedi- 
cated to Dr. E. Finochietto by the same workers men- 
tioned previously in Dr. R. Finochietto’s service. 
Fifteen different surgical procedures, including all 
types of surgery, are described. These works appeared 
in the Prensa medica Argentina (August 9, 1944) and 
are presented herein in a book form.  F. F. Remy. 


T is impossible to review Cantor’s Ambulatory 

Proctology? without being moved to comment on 
the author’s viewpoint, highlighted as it is in title 
and preface. The author advocates and urges the 
performance of such procedures as extensive hemor- 
rhoidectomy, repair of rectal prolapse and fistulec- 
tomy (to mention only three of many operations 
listed) on an office ambulatory basis. This attitude 
of mind which takes cognizance of the mechanical 
and physical equipment of the doctor’s office, rather 
than the hazard to the patient, is unsurgical, unsci- 
entific, and dangerous to say the least. The prac- 
titioner would do well to pause and think of his pa- 
tient before embracing such frankly dangerous 
practice. 

If one does not take too seriously the author’s 
mode of practice, the material encompassed in this 
volume is commendable. The discussion of the var- 
ious proctologic ailments, though limited chiefly to 
management, is well presented. Steps to be taken in 
treatment are listed in definite sequence. There is a 
good section on pediatric proctology, which is miss- 
ing in most recent books on the subject. Too great 
emphasis is placed on ‘‘tattoo” technique or what 
the author refers to as “tattoo neurotomy”’ in the 
treatment of pruritis ani, a method by no means ap- 
plicable to a very large percentage of cases and cer- 
tainly not available or practical for the average 
doctor. 

There are many good illustrations. Especially 
well done are those descriptive of fistula in ano and 
fistulectomy. 

One half of the book is devoted to medical diseases 
of the rectum and colon. Each chapter is concluded 
with an up-to-date and extensive bibliography. 

Tuomas J. MERAR. 


HE book Surgical Treatment of the Nervous Sys- 
tem’ edited by Bancroft and Pilcher is very sat- 


IPAGINAS DE crruG{A. By Enrique Finochietto. Buenos Aires: La 
Prensa Medica Argentina, 1945 

2AMBULATORY ProctoLocy. By Alfred J. Cantor, M. D. With a fore- 
word by)Beaumont S. Cornell, M. D. New York and London: Paul B 
Hoeber, Inc., 1946 

3SURGICAL TREATMENT OF THE NERVOUS System. FE lited by Frederic 
W. Bancroft, A.B., M.D., F.A.C.S. and Cobb Pilcher, M.D., F.AC.S 
Philadelphia, London, Montreal: J. B. Lippincott, 1946 


isfactory, for it is simple; the descriptions are brici 
but adequate; and the twenty chapters have been 
contributed by seventeen different authors, so that 
there is considerable diversity. The plain truth is 
that neurosurgery, though a young and specialized 
field, does not lend itself well to an entire volume by 
a single author, for already among neurosurgeons 
themselves, there is some tendency to specialization; 
or, at least, their talents and interests lie in different 
directions. Thus, one clinic may see large numbers 
of protruded discs, another, many sympathectomies, 
and still another may largely occupy its time with 
tumor surgery. And no civilian neurosurgeon can 
hope to match the sophistication of the younger men 
with army experience, with respect to peripheral! 
nerves and cranioplasty. 

Dr. Pilcher has picked leaders in all the fields hi 
has covered. Their attacks on the subjects assigne«! 
to them have been orthodox and sound. While th 
book is perfectly understandable to the beginning 
student in the field, it is also of interest to the most 
experienced. It is reasonably well illustrated, an 
this reviewer found it as competent a book as exists 
on neurosurgery. ERIc OLDBERG. 


HE book Modern Management in Clinical Med 

icine* by F. Kenneth Albrecht is quite different 
from any of the usual textbooks of medicine, and is 
also different from the usual compendium of therapy 
It attempts, and in great part succeeds, in being a 
handbook of the practice of medicine. It has an ex 
cellent professional attitude. Emphasis is place 
upon the importance of a good case history as a basis 
for diagnosis, and each section contains a very com 
plete printed case history form directed to the «i 
velopment of the histories typical of each system 
being studied. 

The second chapter covers nutrition and vitami 
deficiency diseases. It is brief, but complete and 
well illustrated. The unit standardization of all 
clinically available vitamins is given. As is tru 
throughout the book, one might differ with partic 
ular stunts in treatment that appeal to the author, 
such as the use of benzedrine in the management 0 
obesity. 

The next chapter is on disorders of the digestiv: 
tract. Valuable and demonstrative x-ray pictures 
are reproduced, showing all important organic pa 
thology of the gastrointestinal tract. Anorectal co! 
ditions are not neglected. This attention to suc! 
common aggravating, minor clinical conditions that 
make up such an important part of office practice is 
characteristic of this work, and will go far to make 11 
of great usefulness. 

The next main section of the book is on diseases « 
the blood and blood-forming organs by Dr. Sewari! 
E. Miller, Surgeon, U.S. Public Health Service, Chic! 
of the Department of Pathology, U.S. Marine Ho- 
pital, Baltimore. This opens with a good mode! 
discussion of various analyses in hemocytometr 


4MopDERN MANAGEMENT IN CLINICAL MEDICINE. By F. Kenneth \ 
brecht, M.D. Baltimore: The Williams & Wilkins Co., 1946. 
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The actual commercial extracts of liver are listed, 
with their U.S.P. units. 

The chapter on cardiology is extensive and in- 
cludes a simple and useful discussion of electrocardi- 
ography. It is interesting that the use of testosterone 
propionate in the treatment of angina pectoris is 
recommended. There is a good chapter on peripheral 
vascular disease. Buerger’s exercises are well illus- 
trated. The treatment of varicose veins by injection 
is described in detail. 

The discussion of diseases of the kidneys quotes 
completely and verbatim the excellent instructions 

i Dr. George Thorn for the management of various 
types of renal insufficiency. As one might expect 
from the U.S. Public Health Service, the diagnosis 
and management of venereal diseases has a long, 
very well illustrated and excellently detailed ac- 

sunt. The colored illustrations of skin lesions are 
excellent. 

The chapter on diseases of the respiratory system 

nphasizes physical findings, but also has an abun- 

ance of excellent x-ray reproductions. Pneumo- 
orax treatment of tuberculosis is described in 
tail. 

rhe chapter on arthritis, as usual, opens with an 
arthritis case history form. The treatment of rheu- 

atoid arthritis is divided in an interesting manner 

to those measures of proved value, those which 
ave had optimistic recommendations but of which 
the value is still undetermined or inconclusive, and 
those which are of questionable value or are useless. 

rhe section on endocrinology for the general prac- 
titioner is of excellent practical value. The dis- 
cussion of the management of diabetes is simple, very 
practical, and correct. In this field one might again 
lifer as to a particular procedure, such as the per- 
mission to allow excessive thyroid dosage in the 
treatment of any case of myxedema; for instance, 
‘2 grains three times daily for five days”’; or to state 
“the treatment of myxedema is aimed at elevating 
the basal metabolic rate.” The use of thiouracil is 
discussed, but the dangers of its administration are 
not sufficiently stressed. More emphasis in this 
chapter should be placed upon the treatment of the 
menopause. A useful table of commercial endocrine 
products with the trade name, the chemical name 
and the standardization of dosage is given. 

The section on allergy is good. It contains a pol- 
len table arranged according to months and states 
throughout the United States, and directions for 
desensitization management. 

Dr. Miller contributes a useful chapter on toxi- 
cology, with a table of a great many poisons with 
their antidotes. 

The infectious diseases are covered with the use of 
excellent illustrations, and a full discussion of the 
newest chemotherapeutic agents. 

_ Tropical diseases of post war importance receive 
ior the first time in an American textbook of medi- 
cine an adequate, thoroughly illustrated chapter. 

There is a long section, as is deserving, on nervous 
and mental diseases, which opens with the state- 
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ment: “The idea that the diagnosis of organic dis- 
ease of the nervous system can be made only by 
those specializing in neurophysiology, neuroanatomy 
and neuropathology is too generally accepted by 
many intelligent practitioners.’’ The use of the well 
illustrated and complete section which follows should 
go along way to change this conception. Mental dis- 
orders are approached in an objective manner with 
an excellent outline of a “neuropsychiatric and psy- 
chosomatic case history record.’”’ Practical methods 
of psychiatric examination and modern methods of 
treatment are then discussed. It is a pleasure to find 
a practice of medicine including such a useful treatise 
on the practice of neuropsychiatry. 

Again, as one would expect from the U. S. Public 
Health Service, the diagnosis and treatment of com- 
mon skin disorders is given full and useful represen- 
tation. 

Chemotherapy and antibiotic therapy are covered 
in Chapter 18. In harmony with the changing prac- 
tice of medicine, geriatrics, the care of the aged, re- 
ceives a chapter of its own. A chapter containing 
many useful hints for the general practitioner in his 
important duty of managing the patient at home 
rather than in the hospital is covered in a chapter 
labeled ‘‘The Care of the Ambulatory Patient.” 

Finally Dr. Miller adds a short compact chapter 
on clinical laboratory methods, including that béte 
noir of the general practitioner, the listing of chemical 
values in milliequivalents per liter rather than in 
milligrams per 100 cubic centimeter. Not satisfied 
with such complete coverage, the author adds an ap- 
pendix covering directions for the performance of 
many ‘‘common procedures,”’ such as thoracentesis, 
pericardial and abdominal paracentesis, blood typ- 
ing, and blood transfusion, hydrotherapy, genito- 
urinary treatment, and a list of practical diet menus. 

Each of the twenty-one chapters and appendix is 
followed by a short, but authoritative list of modern 
references. 

In summary one may say that the internist and 
general practitioner will find this a very helpful and 
useful work. PauL STARR, 


he small volume Motor Disorders in Nervous Dis- 

eases by Ernst Herz! was first prepared as a sylla- 
bus to be used together with a collection of teaching 
motion picture films on the general subject of neu- 
rology. Alone, with the many good illustrations fur- 
nished, it is actually a descriptive atlas dealing with 
the testing of motor function and the commoner 
forms of the pathology of motion. 

This book should be a valuable aid to students who 
are struggling to apply their usual maze of anatomi- 
cal and physiological facts to the study of actual 
disease states in patients, since both the illustra- 
tions, some of which are good diagrams, and the 
straightforward and uncomplicated text put the dis- 
orders of motor function on a practical, physiologi- 
cal basis. It is pointed out that a large part of any 


Motor DisorvERS IN Nervous Diseases. By Ernst Herz, M.D., 
and Tracy J. Putnam, M.D. New York: King’s Crown Press, 1946. 
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complete neurological examination is concerned with 
a study of the motor function, and the book pro- 
ceeds according to a plan which the authors believe 
to be a logical approach in clinical diagnosis. The 
common reflexes are shown in photograph form. 
Such terms as apraxia, dystonia, and fic are illus- 
trated by excellent figures and described in simple, 
brief, understandable text. Almost half the book is 
concerned with the motor disorders of the cranial 
nerves, by no means a disproportionate amount of 
space for that part of neurological study which is so 
often confusing to the beginner. 


This is not an exhaustive treatise. Its primary 
purpose is that of use with prepared motion pic- 
tures. Nevertheless it is, alone, a book that will be 
found useful to students and teachers alike. Per 
haps the authors will decide to publish a companio: 
text on sensory dysfunction and other special phases 
of neurological examination. 

The book is published by the King’s Crown Press, 
‘*a division of Columbia University Press organize 
for the purpose of making certain scholarly materia! 
available at minimum cost.’ The modest price oi 
the book is three dollars. Joun Martin, 


BOOKS RECEIVED 


Books received are acknowledged in this department, 
and such acknowledgment must be regarded as a suflicient 
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space permits. 

[)EMONSTRATIONS OF OPERATIVE SURGERY FOR NURSES. 
By Hamilton Bailey, F.R.C.S. Baltimore: Williams & 
Wilkins, 1945. 

SYNOPSIS OF OBSTETRICS AND GYNAECOLOGY. By Aleck 
W. Bourne. oth rev. ed. Baltimore: Williams & Wilkins 
Co., 1945 

PNEUMOPERITONEUM TREATMENT. By Andrew Ladislaus 
Banyai, M.D., F.A.C.P., F.C.C.P. St. Louis: The C. V. 
Mosby Co., 1940. 

A TexTBook or GynecoLtocy. By Arthur Hale Curtis, 
M.D. 5th ed. Philadelphia and London. W. B. Saunders 
Co., 1945. 

Avrorsy DIAGNOsIS AND Trecunic. By Otto Saphir, 
M.D. With a Foreword by Ludvig Hektoen, M.D. 2d rev. 
enl. ed. New York, London: Paul B. Hoeber, Inc., 1946. 

THE ResuLts OF RADIUM AND X-Ray THERAPY IN Ma- 
LIGNANT DIseasr. 2d Statistical Report from The Holt 
Radium Institute, Manchester, 1934-1038. Edinburgh: 
I. & S. Livingstone, Ltd., 1945 

BaBy; A Morner’s MAnvat. By Stella B. Applebaum. 
With introductions by Bela Schick, M.D., and Margaret 
ki. Fries, M.D. Chicago, New York: Ziff Davis Publishing 
Co., 19406. 


DIAGNOSTICO Y TRATAMIENTO DE LAS VARICES ESEN( 
ALES. By J. Valla-Serra. Barcelona: Libreria de Ciencias 
Médicas, 1945. 

THE MOopERN TREATMENT OF DIABETES MELLITUS 
By William S. Collens, B.S., M.D., and Louis C. Boas, 
\.B., M.D. Springfield: Charles C. Thomas, 1946. 

SPEZIELLE CHIRURGISCHE THERAPIE. By Dr. Max 
Saegesser. Bern: Hans Huber, 1945. 

DISEASES OF THE RETINA. By Herman Elwyn, M.1. 
Philadelphia, Toronto: The Blakiston Co., 1946. 

HumMAN Torvutosis. By Leonard B. Cox., M.D., 
M.R.C.P., F.R.A.C.P., and Jean C. Tolhurst, M. S« 
Melbourne: Melbourne University Press, 1946. 

ANESTHESIA IN GENERAL Practice. By Stuart C 
Cullen, M.D. Chicago: The Year Book Publishers, Inc., 
1940. 

MepicaL EpvUCATION AND THE CHANGING ORDER. By 
Raymond B. Allen, M.D., Ph.D. New York: The Con 
monwealth Fund, 1946. 

LA METHODE DU LEVER PRECOCE EN CHIRURGIE ABDOM 
INALE. By André Chalier. Paris: Masson et Cie, Editeurs 
1945. 

WoMEN IN INDUSTRY; THEIR HEALTH AND EFFICIENCY 
Issued Under the Auspices of the Division of Medica 
Sciences and the Division of Engineering and Industria] 
Research of the National Research Council. By Anna M 
Beatjer, Sc.D. Philadelphia and London: W.B. Saunders 
Co. 1946. 
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CLINICAL CONGRESS OF AMERICAN 
COLLEGE OF SURGEONS 


W. Epwarp GALLIE, Toronto, President 


IRVIN ABELL, LOUISVILLE, President-Elect 


Committee on Arrangements 


IHlowarD A. PATTERSON, Chairman; FRANK GLENN, Secrelury 


CLINICAL CONGRESS IN NEW YORK POSTPONED 
BECAUSE OF UNITED NATIONS ASSEMBLY 


lik UNITED NATIONS GENERAL ASSEMBLY WHICH WILL BE HELD IN NEW YORK THIS SEPTEMBER 

IAS MADE IT NECESSARY TO POSTPONE UNTIL 1947 THE LOCAL FEATURES OF THE FOLLOWING PROPOSED 

PROGRAM IN NEW York. THE MATERIAL WAS READY FOR PUBLICATION WHEN IT BECAME NECESSARY 

0 CANCEL THE 1946 CLINICAL CONGRESS IN NEW YORK AND IT IS THEREFORE BEING PUBLISHED 

HEREWITH WITHOUT CHANGE. PLANS ARE NOW UNDER CONSIDERATION FOR A MEETING TO BE HELD 
THIS FALL IN ANOTHER CITY WHERE ADEQUATE ACCOMMODATIONS MIGHT BE AVAILABLE. 


INETY days after arrangements had 
been completed to hold the thirty- 
second annual Clinical Congress of 
the American College of Surgeons in 

New York from September 9 to 13, plans were 
announced for the United Nations Assembly in 
that city during the same month requiring hotel 
ccommodations for around six to eight thousand 
people. Acting upon authoritative advice, the 
College at first proceeded with plans for the 
Congress, and the Committee on Arrangements 
in co-operation with the local hospitals drew up 
a most excellent clinical program which is pub- 
lished in succeeding pages. Later developments 
made it increasingly evident, however, that the 
Fellows would be put to so much discomfort and 
inconvenience, if indeed they were able to ob- 
tain hotel accommodations at all, that post- 
ponement of the Clinical Congresss was imperative. 

The decision to postpone the Congress was 
made with especial reluctance because of the fact 
that no later date this year seems to be available 
for the meeting in New York. Negotiations are in 
progress and it is hoped that announcement of a 
definite date can be made in the very near future. 
Because of the well advanced stage of the program 
lor both the clinical and scientific sessions, and 
the superior facilities available in New York for 
the momentous event which the next Congress 
will be after so long a period without annual 
meetings, it is not considered desirable to move to 
another city unless absolutely necessary. There- 


fore, work on the program in New York is pro- 
ceeding, in accordance with the outline in the 
following pages. 


SIXTH NEW YORK CONGRESS 


This will be the sixth time that the Clinical 
Congress has been held in New York. The first 
time was in 1912, when the old Waldorf-Astoria 
was the scene of the third Congress. Dr. George 
IX. Brewer was the Chairman and Dr. Charles H. 
Peck the Secretary of the 1912 Committee on 
Arrangements. Dr. Edward Martin of Philadel- 
phia was then President of the Clinical Congress 
of Surgeons of North America. More than 2,600 
physicians registered, and the lack of organization 
for regulating the attendance at the clinics pre- 
cipitated the proposal by Dr. Franklin H. Martin 
at the business meeting on Friday afternoon, 
November 15, for the creation of the college. 

At the same meeting Dr. Allen B. Kanavel 
presented a resolution which provided that ‘some 
system of standardization of hospital equipment 
and hospital work should be developed, to the end 
that those institutions having the highest ideals 
may have proper recognition before the profes- 
sion, and that those of inferior equipment and 
standards should be stimulated to raise the quality 
of their work. ...” and that “the President of 
the Congress be authorized to appoint a com- 
mittee from the profession, delegated to carry 
the spirit of this resolution into effect, and report 
at the Clinical Congress in 1913.”’ 
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Another significant event was the appointment, 
during an evening session given to the considera- 
tion of cancer, held in Brooklyn, of a committee 
that formed the nucleus of the American Society 
for the Control of Cancer which was organized 
following the Congress of Physicians and Sur- 
geons of North America on May 22, 1913. 

Thus the plans for formation of the College and 
for the inauguration of activities in two fields 
which have always been among its major con- 
cerns, hospital betterment and cancer control, 
were initiated at the 1912 Clinical Congress in 
New York, 5 years before the Congress was 
amalgamated with the American College of Sur- 
geons. Later Congresses were held in New York 
in 1919, 1924, 1931, and 1938. 


FIRST POSTWAR CONGRESS 


The first postwar Clinical Congress will differ 
from the meetings for several years prior to the 
war in that a return will be made to the original 
custom of holding the Presidential Meeting on the 
opening evening, Monday, and the Convocation 
on the final evening, Friday, instead of combining 
them on the first night. There are several good 
reasons for the change among which is the likeli- 
hood of having several hundred surgeons, who 
have been received into fellowship in absentia dur- 
ing the years in which no Convocation was held, 
added to the number of initiates for the current 
year who will be present for the initiation cere- 
monies. Related to this is the need for relieving 
the pressure for hotel accommodations by dis- 
tributing the attendance better throughout the 
week than would be possible if the Convocation 
were held on the opening night. 


COMMITTEE ON ARRANGEMENTS 


A representative Committee on Arrangements 
has been appointed consisting of the following 
members: 


George J. Heuer 

J. William Hinton 
Virginius B. Hirst 
George H. Humphreys 
Robert H. Kennedy 
William F. MacFee 
John H. Mulholland 
W. Barclay Parsons 
Brittain F. Payne 
Otto C. Pickhardt 
Thomas H. Russell 
Raymond P. Sullivan 
Howard C. Taylor, Jr. 
William Crawford White 
Philip D. Wilson 


Howard A. Patterson, 
Chairman 
Frank Glenn, 
Secretary 
Frank E. Adair 
Albert H. Aldridge 
Thomas M. Brennan 
I. Jefferson Browder 
George F. Cahill 
Henry W. Cave 
Ralph Colp 
Edward J. Donovan 
Merrill N. Foote 
John H. Garlock 
Charles A. Gordon 


The Committee has been working diligently for 
several weeks on plans for the meeting. 


CLINICAL PROGRAM 


The hospitals and medical schools of greater 
New York are co-operating in scheduling oper- 
ative and nonoperative clinics, and group clinica! 
conferences. Visiting surgeons will have ample op- 
portunity to attend well arranged programs of 
many different kinds in several of the excellent 
hospitals in the area. General and special demon- 
strations will be held such as fractures, cancer, 
maternal morbidity, and end-result studies; clin- 
icophathologic and x-ray conferences; newer diag- 
nostic and therapeutic procedures; preoperative 
and postoperative supportive treatment; anes- 
thesia; and reconditioning. The newer tech- 
niques and surgical procedures may be observed 
by those who are interested in them. 

The medical schools will hold a series of ex- 
hibits demonstrating their work which will be on 
display in their affiliated hospitals. The program 
of each hospital will be arranged to cover subjects 
in general surgery, obstetrics and gynecology, 
fractures, orthopedic surgery, thoracic surgery, 
neurosurgery, genitourinary surgery, ophthal- 
mology, and otolaryngology. 


PRESIDENTIAL MEETING 


On Monday evening in the Grand Ballroom of 
the Waldorf-Astoria, the Presidential Meeting 
will be opened with the impressive processiona| 
of the officers, regents, and honorary guests. 
Welcome to the assembly will be extended by the 
chairman of the Committee on Arrangements, 
Dr. Howard A. Patterson. Dr. W. Edward Gallic 
of Toronto, President of the College, will preside 
and will deliver the Presidential Address. An 
inaugural ceremony will be held for the incoming 
officers. Foreign guests will then be introduced. 

A new feature to be included in the Presidentia! 
Meeting this year will be the first Martin Me- 
morial Lecture. Dr. Edward D. Churchill of 
Boston has accepted the invitation to give this 
lecture. This lectureship was established upon 
motion of the Board of Regents at its midyear 
meeting on April 1, as a memorial to both Dr. 
Franklin H. Martin and Mrs. Martin. The 
founder of the College and of SuRGERY, Gynr- 
COLOGY AND OBSTETRICS was joined by his wife i: 
making the College the beneficiary at their deaths 
of the Journal, together with its physical plant 
operated by the Surgical Publishing Company oi 
Chicago, of which they were the owners. Doctor 
Martin died in 1935 and Mrs. Martin in 1945. 

The Martin Memorial Lecture to be given annu 
ally during Clinical Congress, and dealing with a 
scientific subject of the author’s choosing, wil! 
supplant the former Annual Oration in Surgery. 
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CONVOCATION 

It is planned this year, for various reasons, to 
depart from the custom of recent years of holding 
the Presidential Meeting and the Convocation on 
the same evening. The Convocation is therefore 
scheduled for Friday evening. An Assembly of 
Initiates will be held prior to the Convocation on 
Friday in order to instruct them in the Convoca- 
tion procedure and other matters. 

The Convocation will open with a processional 
{ officers, regents, and governors. The President, 
yr. Irvin Abell, will preside and will make the 
pening remarks, confer the honorary fellow- 
ships, and present the candidates for fellowship. 
Following this ceremony, a speaker to be an- 
nounced later will give the Fellowship Address. 


FORUMS ON FUNDAMENTAL SURGICAL PROBLEMS 


The Forums on Fundamental Surgical Prob- 
lems will be conducted on Tuesday, Wednesday, 
fhursday, and Friday mornings. Included in 
them will be brief reports of original clinical and 
experimental observations relating to the broad 
aspects of surgery and the surgical specialties. No 
prepared discussions of the reports are planned, 
hut questions and comments will be invited. 
Especially keen interest is expected in these ses- 
sions this year because of the accumulation of the 
results of 5 years of work since the last Clinical 
Congress. Dr. Owen H. Wangensteen of Minne- 
apolis, chairman of the committee which is plan- 
ning the program, is working toward representa- 
tion of as many as possible of the various univer- 
sity departments of surgery in this presentation of 
clinical and experimental research work. 

The enlistment of the interest of young men 
who are doing original work, through the forums, 
s one of the most beneficial results of these 
sessions which are now considered to be an in- 
dispensable feature of every Clinical Congress. 


HOSPITAL CONFERENCE 


Dr. W. Edward Gallie, President of the College, 
will address the opening session of the twenty- 
fifth annual Hospital Standardization Conference 
on Monday morning at 10:00 o’clock in the Grand 
Ballroom, and will preside at the meeting, which 
will be attended by surgeons and hospital repre- 
sentatives. Following Dr. Gallie’s résumé of the 
Hospital Standardization program of the College, 
including plans for the future, there will be re- 
ports on the progress of the 1946 Hospital Stand- 
ardization survey, final results of which, including 
the Approved Lists of hospitals, cancer clinics, 
and approved hospitals for graduate training in 
surgery, will be announced at the end of the 


AMERICAN COLLEGE OF SURGEONS 





269 


year, instead of at the Clinical Congress as was 
the practice in former years. 

The remainder of the Monday morning session 
will be devoted to talks by medical and hospital 
authorities on advances in medicine and surgery 
as they affect the postwar hospital, with particu- 
lar consideration of their relation to the Hospital 
Standardization program. 

The afternoon conference on Monday will be 
concentrated upon current problems and the out- 
look for the future in nursing service. The Tues- 
day morning conference will have as its main sub- 
ject personnel management, and the Tuesday 
afternoon session will be centered around person- 
nel problems in specific fields, such as dietary, 
laboratory, medical records, medical social serv- 
ice, x-ray, physical and occupational therapy, and 
other professional and semi-professional services. 
The discussions will emphasize the importance of 
scientific management techniques in assuring high 
quality service from personnel. 

The Wednesday morning conference will have 
as its main theme the importance of assuring high 
standards of care to the community and all pa- 
tients through providing in the general hospital 
facilities for all types of illness. The subject will be 
discussed from the standpoint of psychiatric, 
tuberculous, cancer, chronically ill, and con- 
valescent patients. The Wednesday afternoon 
conference will center mainly around discussion of 
ways of improving co-operation between general 
hospitals and special hospitals in the care of all 
types of special patients. 

The Thursday morning conference will revolve 
around the physical plant of the hospital and the 
importance of improvement and modernization 
in raising standards of care of the patient. New 
mechanical and technical developments will be 
presented. The afternoon conference will be de- 
voted to the hospital as the health center of the 
community, with consideration of the effects of 
this concept upon hospital public relations and 
upon the progress of preventive medicine and 
public health. 

An evening conference will be held at 7:00 
o’clock on Tuesday. This will be devoted to dis- 
cussion of the responsibilities of trustees, and 
members of governing boards will be especially in- 
vited to attend and to participate. A conference 
will be held on Wednesday evening also. This 
will be a round table conference on responsibilities 
of hospital administrators, and the preparation 
which is necessary to enable them to cope suc- 
cessfully with the wide range of administrative 
problems. The discussion of these problems will 
interest all hospital personnel. 
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CLINICAL CONGRESS 


Monday 


10:00 General Assembly for Surgeons and Hospital Repre- 
sentatives, Grand Ballroom 

1:30-3:00 Panel Discussion, Empire Room 

2:00 Clinics, Demonstrations and Clinical Group Con 
ferences, Selected local hospitals 

2:00 Hospital Conference, Sert Room 

1:00 Surgical Film Exhibition (General), Grand Ball- 
room 

3:30-5:00 Panel Discussion, Empire Room 

8:00 Presidential Meeting, Grand Ballroom 


Tuesday 

g:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 

10:00 Hospital Conference, Sert Room 

9:30 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat), Jensen Suite 

9:30-12:00 Forum on Fundamental Surgical Problems, 
Grand Ballroom 

10:00 Surgical Film Exhibition (General), Empire Room 

11:00 Panel Discussions 
Ophthalmology 
Otorhinolaryngology 

1:30-3:00 Panel Discussion, Grand Ballroom 

2:00 Clinics, Demonstrations and Clinical Group Con 
ferences, Selected local hospitals 

2:00 Hospital Conference, Sert Room 

2:00 Symposium on Fractures and Other Traumas 

2:00 Surgical Film Exhibition (General), Empire Room 

3:30-5:00 Panel Discussion, Grand Ballroom 

7:00 Surgical Film Exhibition (Hye, Ear, Nose and 
Phroat), Empire Room 

oo Hospital Conference— Trustees, Sert Room 

8:00 Scientific Session, General Surgery, Grand Ballroom 

8:00 Scientific Session, Ophthalmology, Jensen Suite 

8:00 Scientific Session, Otorhinolaryngology, Le Perro- 
quet Suite 


ii edne sda 

$:00 Meeting of Cancer Committee, Carpenter Foyer and 
Dining Room 

9:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected Local Hospitals 

09:30 Hospital Conference, Sert Room 

9:30 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat), Empire Room 

9:30-12:00 Forum on Fundamental Surgical Problems, 
Grand Ballroom 

0:00 Surgical Film Exhibition (General 

State and Provincial Committees: 

0:30 Judiciary Committees ) 

10:00 Executive Committees 

10:30 Credentials Committees and 
Committees on Applicants 

11:00 Panel Discussions 
Ophthalmology 
Otorhinolaryngology 

12:00 Meeting of Board of Governors, Jensen Suite 

1:30-3:00 Panel Discussion, Grand Ballroom 

2:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 

2:00 Symposium on Cancer, Empire Room 

2:00 Surgical Film Exhibition (General) 


Empire Room 


PROGRAM IN BRIEF 


2:30 Hospital Conference, Sert Room 
3:30-5:00 Panel Discussion, Grand Ballroom 
6:00 Vandyck Reunion Dinner, Le Perroquet Suite 
7:00 Surgical Film Exhibition (Eye, Ear, Nose ani! 
Throat), Empire Room 
7:30 Hospital Conference, Sert Room 
00 Scientific Session, General Surgery, Grand Ballroom 
8:00 Scientific Session (Eye, Ear, Nose and Throat 
Empire Room 


Thursday 


9:00 Clinics, Demonstrations and Clinical Group Con 
ferences, Selected local hospitals 
9:30 Hospital Conference, Sert Room 
9:30 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat), Empire Room 
g:30-12:00 Forum on Fundamental Surgical Problems, 
Grand Ballroom 
10:00 Surgical Film Exhibition (General), Empire Roon 
11:00 Panel Discussions 
Ophthalmology 
Otorhinolaryngology 
1:30 Adjourned Meeting, Governors, Grand Ballroom 
1:45 Annual Meeting, Fellows, Grand Ballroom 
2:00 Clinics, Demonstrations and Clinical Group Con 
ferences, Selected local hospitals 
2:00 Hospital Conference, Sert Room 
3:00 Panel Discussion—Graduate Training in Surgery, 
Jensen Suite 
3:30-5:00 Panel Discussion, Grand Ballroom 
3:30 Surgical Film Exhibition (General), Empire Roon 
3:30 National and Regional Fracture Committees, Li 
Perroquet Suite 
4:00 Committee on the Library, Room 4-J 
7:00 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat), Empire Room 
8:00 Scientific Session, General Surgery, Grand Ballroon 
8:00 Scientific Session, Ophthalmology, Empire Room 
8:00 Scientific Session, Otorhinolaryngology, Sert Roo: 








Friday 


9:00 Clinics, Demonstrations and Clinical Group Con- 
ferences, Selected local hospitals 
9:30 Surgical Film Exhibition (Eye, Ear, Nose and 
Throat), Empire Room 
9:30-12:00 Forum on Fundamental Surgical Problems 
Grand Ballroom 
10:00 Surgical Film Exhibition (General), Empire Roon 
1:30-3:00 Panel Discussion, Surgery of the Stomach. 
2:00 Clinics, Demonstrations and Clinical Group Cot 
ferences, Selected local hospitals 
2:00-4:00 Panel Discussions 
Obstetrics, Sert Room 
Plastic Surgery, 4-U Blue Room 
Neurological Surgery, Assembly Room M-N 
Thoracic Surgery, Jensen Suite 
Urology, Le Perroquet Suite 
Orthopedic Surgery, Carpenter Foyer and Dinit 
Room 
2:00 Surgical Film Exhibition (General), Empire Roon 
3:30-5:00 Panel Discussion, Surgery of the Vascula: 
System. 
8:00 Convocation, Grand Ballroom 
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ANNUAL MEETING OF FELLOWS 

‘he annual meeting of the Governors and 
Fellows will be held on Thursday afternoon at 
1:15. There will be election of officers and gov- 
ernors. The annual meeting affords the Fellows 
of the College an opportunity to hear reports of 
ofiicials on the work of the organization, and to 
learn how it has not only raised the professional 

ethical standards of surgery, but has also 
promoted good hospitalization and general im- 
provement in the practice of medicine in the 
United States and Canada. Each Fellow has a 
personal part in this work and may extend the 
influence of the College materially in his local 
ommunity. Hospital Standardization alone of- 
iers him unlimited opportunity to provide better 
medical care for his patients in the hospital in 
which he works through continuous progress in 
applying the principles of the Minimum Standard 
which insure the best care of the patient. 

Every Fellow will want to attend this important 
meeting, at which reports will be presented on 
financial affairs; Hospital Standardization; Grad- 
Training in Surgery; Medical Motion Pic- 
tures; Public Relations; Library and Literary 
Research; the work of the state and provincial 
redentials committees, committees on applicants, 

the Committee on History Reviews; Sec- 
tional Meetings, 1946; and the. Department of 
Clinical Research, including cancer clinics, medi- 
cal service in industry, the Committee on Cancer, 
and the Committee on Fractures and other 
lraumas. Dr. Abell will report on administration 
of the College, staff changes, and retirements, and 
Dr. Arthur W. Allen, Vice-Chairman of the 
Board of Regents will discuss ‘Fellowships, 
Obligations and Opportunities.” 





STATE AND PROVINCIAL EXECUTIVE, CREDENTIALS 
AND JUDICIARY COMMITTEES 

On Wednesday morning from 9:00 to 12:00 
o’clock the State and Provincial Executive, 
Credentials, and Judiciary committees will meet 
to discuss their respective activities. 

MEDICAL MOTION PICTURES 

The latest available films showing surgical 
procedures and related subjects will be shown in 
the medical motion picture exhibits which will be 
held daily. These are a much appreciated feature 
of the Clinical Congress. Despite the decrease in 
production of such films during the war period, a 
surprising number of new pictures on varied 
subjects are being received by the American 
College of Surgeons for review. 

The schedule will be so arranged as not to 
conflict with either the clinical program at the 
hospitals or the scientific sessions. Both sound 
and silent, standard and color films will be shown, 
all of which have been approved by the Commit- 
tee on Medical Motion Pictures. 


PECHNICAL AND SCLENTIFIC EXHIBITION 

The technical exhibit, together with the regis- 
tration and clinic ticket bureaus, will be located 
in the Basildon Room, Jade Room, and Astor 
Gallery, all on the third floor of the hotel. Lead- 
ing manufacturers of surgical instruments, x-ray 
apparatus, sterilizers, operating room lights, liga- 
tures, dressings, hospital apparatus and supplies 
of all kinds, pharmaceuticals, and publishers of 
medical books will be represented in the ex- 
hibition. The technical exhibits will demonstrate 
many of the newer features learned from our ex- 
perience in the war. 
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EVENING SCIENTIFIC SESSIONS 


GENERAL SURGERY 


Tuesday 
Care of the Patient before and after Operation 
Fluid and Electrolyte Balance. Cart Moyer, Eloise, Michigan. 
Nutritional Preparation of the Substandard Risk Patient. RicHarp L. Varco, Minneapolis. 
Use of Blood and Blood Substitutes. JoHn D. Stewart, Buffalo.- 
Blood Transfusion Problems, with Special Reference to the Rh Factor. ALEXANDER S. WIENER, Brooklyn 
Safe Conduct of the Patient Through Operation. OWEN H. WANGENSTEEN, Minneapolis. 


Wednesda y 
Venous Thrombosis and Prevention of Pulmonary Embolism 
Interruption of Deep Veins. ArrHuUR W. ALLEN, Boston. 
Sympathetic Nerve Block. ALTON OCHSNER, New Orleans. 
Anticoagulants. D. W. Gorpon Murray, Toronto. 
Fracture Oration 
Modern Methods in the Treatment of Fractures. Epwin W. RYERSON, Chicago. 


Thursday 
Antibiotic and Chemotherapeutic Agents in Surgery 

Pathologic Physiology of Surgical Infections. JoHNn S. Lockwoop, New Haven. 

Penicillin—Its Use in Surgery and Influence on Earlier Types of Chemotherapy. WuLttam A. ALTE- 
MEIER, Cincinnati. 

Streptomycin. Horton C. H1nsHaw, Rochester. 

Correlation of the Use of Antibiotic and Chemotherapeutic Agents with General Principles of Surgery. 
Cuamp Lyons, New Orleans. 


OPHTHALMOLOGY 
Tuesday 


Orbital Reconstruction Including Prosthesis 
Acrylic Prosthesis. 
Basket Implant. NorMAN L. CuTLer, Wilmington. 
Orbital Measurements. 
Reconstruction of Upper Lid and Orbital Floor Defects. Major ArtHuR E, SHERMAN, Springfield, 
Missouri. 


Thursday 
Surgical Applied Anatomy in Eye Surgery. MEYER WIENER, Coronado. 


Treatment of Glaucoma with Di-Isopropyl Flurophosphate. PHiLttre Ropp McDona tp, Philadelphia. 
Visual Disturbances Associated with Head Injuries. 


OTORHINOLARY NGOLOGY 


Tuesday 
Treatment of Deafness 
The Suppurating Ear. 
The Fenestration Operation. GEORGE E. SHAMBAUGH, JR., Chicago 
Use of Radium for Conductive Deafness. JoHN E. Borp ey, Baltimore. 


Thursday 


Surgery of the Nasal Accessory Sinuses 
Indications for Surgery in the Light of the Use of Antibiotics. 
Intranasal Surgery. JOHN J. SHEA, Memphis. 
External Operations. 
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SYMPOSIUM ON PLASTIC SURGERY OF THE HEAD AND NECK 


Wednesday 8 p.m. 


Cancellous Bone Grafts to the Jaw. 

Repair of Nasal Defects with Free Composite Grafts of Skin and Cartilage from the Ear. JAMEs B. 
Brown, St. Louis. 

Studies in the Anatomy and the Repair of Cleft Palate. 

Preservation of Function Following Resections of Jaw Tumors. 


PANEL DISCUSSIONS 
GENERAL SURGERY 
Monday, 1:30-3:00 p.m. 
Rehabilitation of the Surgical Patient and Early Ambulation. Leader, HowarD Rusk, New York. 


Monday, 3:30-5:00 p.m. 
lhe Treatment of Cancer of the Large Bowel. Leader, FREDERICK A. COLLER, Ann Arbor. 


Tuesday, 1:30-3:00 p.m. 
rhiouracil in Thyroid Disease. Leader, FRANK LAHEY, Boston. 
Tuesday, 3:30-5:00 p.m. 
Recent Trends in the Management of Carcinoma of the Cervix. Leader, JOE VINCENT MEIGs, Boston. 


W ednesday, 1:30-3:00 p.m. 
\nesthesia. Leader, HENRY K. BEECHER, Boston. 


Wednesday, 3:30-5:00 p.m. 
Protein Metabolism in the Surgical Patient. Leader, ROBERT ELMAN, St. Louis. 
5S 


Thursday, 3:30-5:00 p.m. 
Spinal Cord Injuries. Leader, Howarp C. NAFFZIGER, San Francisco. 


Friday, 1:30-3:00 p.m. 
Surgery of the Stomach. Leader, Roscor R. Grauam, Toronto. 


Friday, 3:30-5:00 p.m. 
Surgery of the Vascular System. Leader, Dantet C. Exkin, Atlanta, Georgia. 


SURGICAL SPECIALTIES 


Friday 2:00—5:00 
Orthopedic Surgery Panel. (Subject to be announced.) Leader, CARL E. BADGLEY, Ann Arbor. 
Urology Panel. (Subject to be announced.) Leader, HERMAN L. KRETSCHMER, Chicago. 
Plastic Surgery Panel. (Subject to be announced.) Leader, RoBert H. Ivy, Philadelphia. 
Neurological Surgery Panel. (Subject to be announced.) Leader, FrRANcis C. GRANT, Philadelphia. 
Obstetrics Panel. (Subject to be announced.) Leader, FREDERICK C. IRVING, Boston. 
Thoracic Surgery Panel. (Subject to be announced.) Leader, RIcHARD H. SWEET, Boston. 


OPHTHALMOLOGY 
Panel discussions in the field of Ophthalmology are planned for Tuesday, Wednesday, and Thursday 
mornings at 11:00 o’clock, on the following subjects: Retinal Detachment; Glaucoma; Keratoplasty. 


OTORHINOLARYNGOLOGY 

Panel discussions on subjects in the field of Otorhinolaryngology are planned for Tuesday, Wednesday 

and Thursday mornings at 11:00 o’clock on the following subjects, respectively: The Treatment of 

Méniére’s Syndrome; Osteomyelitis of the Skull; Rehabilitation of War Deafness. 
© 
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SYMPOSIUM ON FRACTURES AND OTHER TRAUMAS 


At 2:00 o'clock on Tuesday afternoon there will be 
held a symposium on Fractures and Other Traumas 
under the direction of Robert H. Kennedy of New 
York. This symposium will be devoted to a number 
of brief presentations by specialists in various fields 
concerning new or improved methods adopted dur- 
ing the war which are applicable to injury in civilian 
surgery. The aim is to give a rapid survey of worth- 
while gains made during the war which may prove of 
lasting value in the field of trauma. 

Among the fifteen or twenty short papers which 
are planned are the following: 


GEORGE K. CARPENTER, Nashville. 
Davip H. Porr, Atlanta. 


Bone Grafts. 
Spinal Cord Injuries. 


Injuries to the Rectum. Epmunp J. Croce, Wor- 
cester. 

Transportation of Fractures. WILLIAM J. STEWART, 
Columbia. 

Replacement of Skin Defects. James B. Brown, 
St. Louis. 
Fractures of the Carpal 
CLEVELAND, New York. 
Amputations. Rurus H. ALDREDGE, New Orleans. 
Training of Amputees. HENRY H. KESSLER, Newark. 
Rehabilitation. Col. A. Wit~t1AmM ReEcGcorIo, Wash- 
ington. 

Compound Fractures Treated with Penicillin and 
Delayed Primary Closure. Oscar P. HAMPTON, 
Jr., St. Louis. 


Scaphoid. MATHER 


SYMPOSIUM ON CANCER 


\ symposium on cancer is planned for Wednesday 
afternoon. The Cancer Committee of the College 
has done outstanding work in furthering the develop- 
ment of cancer clinics in hospitals and providing for 
the registration of cured cases of malignant disease 
in the cancer archives. The chairman of this com- 





mittee will give a brief review of these activities of 
the College in opening the symposium. 

Other subjects of practical interest are under con- 
sideration for inclusion in the program, which is 
being planned to interest surgeons, pathologists, 
and radiologists. 
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PRELIMINARY CLINICAL PROGRAM—NEW YORK 


BELLEVUE HOSPITAL 
Monday 


Anesthesia— 2. 

i. A. ROVENSTINE and staff. Dry clinic: Management of 
anesthesia for intrapleural surgery. Nerve block dem- 
onstrations: glosso-pharyngeal block for diagnosis; 
sympathetic block for phantom pain; paravertebral 
block for fracture of ribs; suprascapular block for 
shoulder pain; discussion of drugs and methods. 
Exhibit: A male moulage is utilized to demonstrate the 
landmarks for various nerve blocking procedures. 

Neurosurgery— 2. 

JosEPH KING, WILFRED WINGEBACH, LAWRENCE POOL, 

HERBERT REIKERT. Operative clinics. 
Ophthalmology (time to be announced). 

DANIEL B. Kirpy. Cataract surgery; ptosis and strabis- 
mus surgery. 

\rno E. Town. Cornea. 

James HovutaHan. Glaucoma. 

LOREN P. Guy. Lacrimal passages. 

Radiation therapy—2. 

[RA I. KAPLAN, RrEvVA Rosh, SIDNEY RUBENFELD. Dry 
clinic: Head and neck cases. 

it rology—2. 

RoBert Horcukiss and Howarp Jreck; JOHN W. 
DRAPER and JOSEPH REIKERT; GusSTAV HUMPHRIES 
and GEORGE SLAUGHTER; DEAN MAKOWSKI. 


Tuesday 

General surgery—Operative clinics—S8. 

Joun H. Mv Luo.tanp, THomas J. GALVIN, VICTOR 
CARABBA, SAMUEL STANDARD, IRWIN FE. Stris, JOHN A. 
LAWLer, H. M. WeRTHEIM. 

Dry clinic—t1o. 

SAMUEL STANDARD. Results of anterior resection for 
carcinoma of rectum. 

Joun A. LAWLER and ELAINE P. RALtr. Postoperative 
thyroid results. 

Henry DovusBiLet. Pancreatic enzymes. 

Co Tur. Protein metabolism. 

WaLtace B. Murpuy. Management of static ulcers. 

Victor CARABBA. Results of repair of body defects by 
free fascial grafts. 

WALTER B. CRANDELL. Vagus nerve resection for ulcer 
of stomach and duodenum. 

Joun HAL. Acute arteristis of the appendix. 

SIGMUND WILENS. Tissue reaction to talc. 

Fractures and other traumas—round table discussion— 2. 
Fracture dislocation of the surgical neck of the hum- 
erus. Fractures of the neck of the humerus. Fracture 
dislocations of the elbow. Plateau fracture of tibial 
condyles. Fracture dislocations of the ankle. CARNES 
WEEKS, HERBERT J. RIEKERT, IRWIN E. Srrts, 
KENNETH M. LEwIs. 

Obstetrics and gynecology: Operative clinic—8; Dry 
clinic—tro. 

Mortimer D. SpPEISER. Management of unengaged 
vertex in multiparae at full cervical dilatation. 

IRVING PERLMUTTER. Indications for therapeutic abor- 
tion at Bellevue Hospital, 1935-1045. 

HERBERT B. Guyer. Preclinical cancer of the cervix— 
case report of 7 year history. 

EQqutnn W. MuNNELL. Management of the delivery of 
the second of twins. 


LoutsE M. Dantuano. Staphlococcus bacteriemia 

three cases. 
Physical medicine— 2. 

GeorcE G. Deaver. Demonstration and motion pic 
ture: Rehabilitation of spinal cord injuries. Discus 
sion: Evaluation of extent of disability; methods of 
treatment for ambulation and self-care. 

Radiation therapy— 2. 

IRA I. KAPLAN, RIEVA Ros, SIDNEY RUBENFELD. Dry 

clinic: Breast and miscellaneous cases. 


Wednesday 
General surgery: Operative clinics—8. Dry clinic—1o. 
FRANK B. BERRY and associates 
Puitre C. Potrer, CARNES WEEKS, ROBERT WYLIE, 
Dwicnat B. FisHwick, JAMES BAGG, WALLACE W. 
SHERIDAN, WALTER W. FIscHER, Ropert B. Hyatt, 
WILLIAM HeERoy, AARON HIMMELSTEIN. 
Chest service: Operative clinic—8. Dry clinic—2. 
FRANK B. BERRY and associates 
HERBERT C. MAIER, ADRIAN LAMBERT, JR., LAURENCI 
MIscaALL, CHARLES W. LesTeR, WALTER B. CRAN- 
DELL. 


Thursday 
General surgery: Operative clinics—8. Dry clinic—1o0 
ARTHUR S$. McQuILian. Thyroid disease. 
J. WiLurAmM Hinton. Stomach. 
LESTER BREIDENBACH. Colon. 
EDWARD V. DENNEEN. Gall bladder. 
L. BREIDENBACH. End-results: stricture of rectum from 
lymphogranuloma venereum. 
Children’s surgery : Operative clinics— 2. Dry clinic— 3:30. 
Puitre ALLEN. Hernia. 
CHARLES Lester. Chest Surgery. 
Dental surgery: Dry clinic—3:30. 
LEO WINTER. 
Fractures and other traumas—8. 
KENNETH M. Lewis. Fracture of femur (neck). 
Orthopedic surgery: Operative clinics—2. Dry clinic— 3:30. 
Joun McCavu ey and ARTHUR KRIDA. 


Friday 
General surgery: Operative clinics—8:30. 
GvuILrorD $. DupLey. Abdominoperineal resection for 
carcinoma of the rectosigmoid. 
RussE_i H. Patterson. Vascular operative clinic. 
Cranston Hotman. Subtotal gastrectomy for peptic 
ulcer. 
ERNEST W. Lampe. Thoracolumbar sympathectomy. 
Dry clinic— 10:30. 
LAURENCE MiscaLt. Unusual cardiopulmonary wounds. 
Report on the diagnosis and treatment. 
Davip LYALL and JoHN LuOMANEN. Richter’s hernia 
a report on 17 cases. 
JoHN LuoMANEN and PRubDDEN. Internal fixation of 
fractures of the neck of the femur. 
RussELL H. Patrerson. The réle of venogram in vas- 
cular surgery with a report of some unusual cases. 
SAMUEL W. Moore. Peptic ulcer perforation—a report 
on a series. 
HERBERT REIKERT. Gastrojejunocolic fistula—a report 
of 7 cases. 
Otorhinolaryngology: Operative clinic—2. Dry clinic— 
3:30. 
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Joseru D. Ke ty and staff. Laryngeal surgery. Pres- 
entation of cases. 


Roentgenology Exhibition 
Roentgen illustration of inflammatory and neoplastic le- 
sions. Lewis J. FRIEDMAN. Tuesday through Friday 
—2-4 P.M. 


BETH ISRAEL HOSPITAL 
Tuesday 
\ArtTHUR J. BARsKy—g. Plastic surgery: Operations. 
Seymour F. WILHELM and staff—2. Urology: Operations. 
Wednesday 

SIDNEY W. Grosse and staff—g. Neurosurgery: Opera- 
tions. 

Henry C. FAK and staff—g. Gynecology: Operative and 
dry clinic. 

PERCY KLINGENSTEIN and staff—2. Surgery: Operative 
and dry clinic. 

Epwin G. LANGROCK and SAMUEL J. SCADRON and staffs: 
2. Operative obstetrics. 


Thursday 
Gynecology: Operative and dry clinic—g. 
ArtTHuR S. W. Tovrorr—2. Chest surgery. 


Friday 

IRVIN BALENSWEIG and staff—g. Orthopedics: Operative 
and dry clinic. 

SoLtomon G. HersHey and staff—g. Anesthesiology. 

pwn G. LANGROCK and SAMUEL J. ScADRON—2. Tumor 
clinic; obstetrical clinic. 

Pantopaque myelography in diagnosis of herniated inter- 
vertebral disc. 


FLOWER AND FIFTH AVENUE HOSPITALS 
Monday 
Neurosurgery — 3. 
IsApORE MAx Tarvov. Technique of nerve suturing and 
grafting by plasma clot. 
THomas IrvinG Horn. End-results. 


Tuesday 
Breast Surgery—o. 

Herpert Cuirron Cuase. Carcinoma of the breast; 

demonstrations and end-results. 
Tumor clinic—tr. 

Georce Tuomas Pack, GEORGE HicGcins and FRANK 
James BorreELtt. 

lhoracic surgery—2. 

SamueL Atcott THompson and staff. The results of 
surgical treatment of anginal disease. 

Obstetrics— 2. 

Horace Ernest Ayers, L. S. Louizeaux and staff. 
Demonstration on the Ayers mannequin; moving pic- 
ture with sound and color. 

Orthopedics and fractures—2. 

MILTON JOHN WILson, ALAN CANTWELL and staff. Frac- 
ture treatment with motion pictures and end-results 
demonstrations. 

Wednesday 
Jerome Georce KAurMaAN, C. HENRY MERSHEIMER, and 
THomas H. McGavack—g. Surgery of the thyroid 
and the use of Thyurea preparations. 

LANGE and Joun S. O. HERRLIN, JrR.—11. The test of 
viability of the bowel by the fluorescein method. 
Joun FoLKNER Forp and Davip McCuLLtaGH MayER—2. 
Dry clinic showing the methods employed in recon- 

struction of the external ear. 


Ophthalmology— 2. 

Joun Mitton McLean. Demonstration of the Bar 
roquer phaco-erysis operation for cataract. 

CHARLES AARON TuRTZ and CARL Conrap SALZMA\ 
Squint operation. 

Thursday 
JosepH H. ForBes, JOHN CLIFFORD HAYNER and ALA\ 

GRAHAM—g. Hernia; a new operation for hernia; 
end-results; discussion of wound healing. 

SAMUEL GLASSER, ADLER, and FRANcIS ANTHONY SILEO 
—10:30. Femoral vein ligation for phlebothrombosis; 
femoral vein ligation for chronic thrombophlebitis; fe 
moral vein ligation for arteriosclerosis, thrombectomy 
and embolectomy—indications and end-results. 

Plastic surgery— 2. 

CLARENCE RALPH STRAATSMA. Plastic surgery in civi 
practice; operative and dry clinics. 

Otolaryngology—2z. 

J. A. W. Herrick and ArtHur J. Hersic. End-results 
of tonsillectomy. 
Friday 

Joun S. HERRLIN—g. Accidents to the common duct. In 
dications for common duct surgery and methods for 
reconstruction. 

FRANcIS Davis SPEER—10. Water balance. 

Joun S. HERRLIN—10. Surgical aspects of water balance 

CHARLES A. HALBERSTAM and MICHAEL GEORGE MULINOs 
—11. A new amino acid preparation; its clinical use. 


GOLDWATER MEMORIAL HOSPITAL 
THE THIRD SURGICAL (N.Y.U.) DIVISION 
Monday through Wednesday (time to be announced) 
WILtrAM H. BarBerR, Harotp B. Keyes and staff. Chronic 
ulcerative colitis. 
Witiram H. WALKER and staff. Non-union and contra 
tures. 
GEORGE W. SLAUGHTER and staff. Genitourinary prob 
lems in the aged. 
MARGARET STANLEY-BROWN, NED SHNAYERSON and stati 
Peripheral vascular disease. 


HARLEM HOSPITAL 
Monday 
Burns and plastic surgery symposium— 2. 

Joserpu A. Tamertn. Resurfacing of extensive burns 
Clinical cases and lantern slides. 

Artuur L. Garnes. The problem of shock in burns 

Gastric and biliary surgery symposium—3:15. 

AuBrE D. Maynarp. Problems in biliary surgery. 

Joun P. BrucKNER. Gastric surgery. 

FrRaANcIS X. Trwoney. Use of sulfonamides in pepti 
ulcer. 

Tuesday 
Trauma symposium—g. 

Ratpax H. Younc. Ward rounds—male building, fo 
lowed by discussion of basic principles of traumati 
surgery and nontraumatic surgery. 

Davip H. SmitH. Head injuries: Presentation of cases 

Aaron Pricot. Injuries of liver, traumatic ruptur 
stab wounds and functional tests. 

Rospert S. WILKINSON. Stab and gunshot wounds o! 
abdomen. 

Myra A. Locan. Stab wounds of the heart. 

Roentgenology in surgery—2. 

WILLrAM Snow. Duodenal loop triad. 

Leon GrtnzBurG. Intestinal obstruction and regiona 
ileitis. 
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Genitourinary conference— 3:30. 

NorMAN F. Laskey and staff. Kidney and bladder 
trauma with presentation of cases; urethral stricture; 
renal calculi. 

Wednesday 
'RANcIS X. Trmoney. Ward rounds, Woman’s building. 

[Traumatic and nontraumatic cases. 

Louts T. Wricut and JosEpH Levy. The problem of rectal 
stricture; presentation of cases. 

KeNJAMIN N. BerG. Pancreatic disease. 

Gynecological symposium—2. 

Henry C. FALK and staff. Operative clinic in gyneco- 
logical surgery; dry clinic: pelvic inflammatory disease. 


Thursday 


acture and orthopedic symposium—g. 

ArtHuUR C. LoGan, WILLIAM A. FREEMAN, ANTHONY T. 
PRIVITERA. Fractures of the femur, with demonstra- 
tions and correlated operations. 

Josepu G. WISHNER and staff. Slipped epiphysis with 
clinical demonstration. 

SAMUEL SHENKMAN. Treatment of cervical spine with 
fracture. 

Louis T. WricuT. Traumatic ward rounds. 

Obstetrical symposium—2. 

FREDERICK A. KASSEBOHN. Obstetrical emergencies and 
their treatment. 

\BRAHAM C. PosnEeR. Recent advances in the toxemia 
of pregnancies. 

Juttus Kurzrock. The technique of Barton’s forceps. 

M. ScHREIBER. Analgesia in obstetrics. 

NorMAN P. PLESHETTE. Tumors complicating preg- 
nancy and labor. 

WituraM Snow. Soft tissue diagnosis by x-ray in ob- 
stetrics. 

Friday 
[hyroid disease—og. 

ALEXANDER ALTSCHUL. Medical aspects of thyroid dis- 
ease. 

Jesse J. GREENE. Surgical aspects of thyroid disease. 

Symposium on chest diseases—g:30. 

James C. WuITaKER. Injuries of the chest. 

Farrow R. ALLEN. Thoracoplasty. 

CostTABILE D1 LorENzo. Surgical diseases of the chest. 

DoMINIcK F, ZETENA—10:10. Pediatric surgery. 

\nceLo A. ZINGARO—11. Diverticulitis. 

James L. Wrtson and RosBert L. NAcH—11:30. Amputa- 
tion and the use of refrigeration anesthesia. 

\NTHONY T. PRIVITERA—g. Traumatic ward rounds. 

Louts T. WricHT—2. Mortality conference. 

SOLOMON WEINTRAUB—2. Surgical pathology demonstra- 
tions. 

lhe staff—2. Unusual cases. 


HARLEM EYE AND EAR HOSPITAL 
Wednesday 


Otorhinolaryngology—1. Operations—Tonsillectomies 
with Meding tonsil enucleator. 

Ophthalmology—2. Cataract extraction—Caldwell Luc. 

Otorhinolaryngology—3. Demonstration of ear, nose and 
throat cases. 


HOSPITAL FOR JOINT DISEASES 
Monday 
Leo Mayer and staff—8. Operative clinic. Tendon trans- 
plantation on the foot for traumatic division of flexor 
tendons; tendon transplantation in the hand for trau- 
matic division of flexor tendons: fusion of the hip by new 
approach. 
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SAMUEL KLEINBERG and staff—2. Dry clinic. Demonstra- 
tion of cases illustrating results of tendon transplants in 
the hand and foot and fusion operations on the hip: 
epiphysiolisthesis—results of drilling in early cases; 
chronic osteomyelitis—results of operation combined 
with use of penicillin; flat feet—indications for and re 
sults of Miller operation; club feet—manipulative and 
operative treatment; Perthes’ disease. 

Tuesday 

SAMUEL S. KLEINBERG and staff—8. Operative clinic. 
Spine fusion for chronic low back pain; herniation of 
intervertebral disc (A. KAPLAN); arthrotomy for internal 
derangement of the knee; epiphysiolisthesis—drilling; 
contracted toes—plastic operation; congenital disloca- 
tion of the hip—open reduction. 


Wednesday 
IsapORE I. ZADEK—8. Orthopedic cases—operations: 
treatment of ununited fracture of hip. Obturator nerve 
avulsion for painful hip. 
Harry Go_pMAN—8. Operative clinic: Hemorrhoids; 
fistula-in-ano; benign adenoma of rectum. 
PauL WILLIAM ASCHNER—1:30. Operations on kidney 
and bladder. 
Harry Davin SONNENSCHEIN—2. Dry clinic ortho 
pedic cases. 
Thursday 
Harry Davip SONNENSCHEIN and staff—8. Operations: 
arthrotomy of knee; lumbosacral fusion; transcervical 
plastic for radial nerve lesion. 
HAROLD BERTRAM DaAvIpDsoON and staff 
terectomy for fibroids. 
Friday 
ABRAHAM JAcoB BELLER and staff—8. Operations for 
carcinoma of stomach and colon. 


1:30. Total hys- 


HOSPITAL FOR SPECIAL SURGERY 
Tuesday 

PHILIP DUNCAN WILSON and staff—g. Childrens’ ortho- 
pedic problems. 

Lewis CLARKE WAGNER—g. Severe spondylolisthesis— 
case presentation. 

General surgical operations—8:30. 

Wednesday 

Children’s orthopedic surgery—8:30. 

Cart Goopwin Burpick and staff—g; 2. Hernia and spe 
cial surgical problems. 

Plastic surgery—9; 2. 

YOLANDE FE. H. HuBeR and JOHN MARQuIS CONVERSE. 
Presentation of cases: motion pictures; plastic surgical 
operations. 

Thursday 
Surgery of bones and joints—g; 2. 

Puitre DuNncAN WItson and staff. Adult orthopedic 
problems. 

Lewis CLARKE WAGNER. Wedge ostectomy of neck of 
femur for badly displaced upper femoral epiphysis. 

L. Ramsay Straus. Spine fusion with plate fixation. 

PHILIP DuNcAN WILson. Trochanteric cup arthroplasty. 

THEODORE C. THomPsoN; LEWIs CLARKE WAGNER. 
Restoration of active knee motion. 

RoBERT LEE PATTERSON, JR. Conservative treatment 
of fractures of the tibial plateau. 

Witiram Morris Cooper. Aseptic necrosis of the head 
of the femur in adults. 

PETER Rizzo. Bone graft with metallic fixation. 

Joun J. FLANAGAN. Massive tibial bone grafts. 
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Friday 
Surgery of bones and joints—8:3o. 
RICHARD FREYBERG and staff. Arthritic problems. 
Adult orthopedic surgery. 

Joun Rospert Coss and staff—z2. Scoliosis—idiopathic 
and paralytic. 

LENOX HILL HOSPITAL 
Monday 
Obstetrics and gynecology— 2. 

Ropert McCreapy and Mortimer Rocers. Total 
hysterectomy by combined vaginal and abdominal 
routes. 

Operative treatment of prolapse. 

NATHAN BristoL VAN Etren. Total abdominal hyster- 
ectomy. 

EDWARD P. KILROe. Vaginal hysterectomy. 

CUNNINGHAM. Manchester-Fothergill operation. 

Boynton. LeFort operation. 

Cart GoLpMARK. Obstetrical analgesia—demerol versus 
barbiturates 

Tue sday 
Surgery—9. 

Joun C. Gerster, FRaNcIS M. Donenur, HERBERT W. 
Meyer, Ericu Fricke. Choice of operative proce- 
dures in lesions of colon and rectum. 

Thoracic surgery— 2. 

C. Eccers. Thoracic cases. 

HerBert Cattte Mater. Results of lobectomy and 
pneumonectomy in bronchiectasis, cystic disease of 
the lung and pulmonary abscess. 

FiscHer. Surgical treatment of adenoma of bronchus. 

i edne sda v 
Surgery—-9 

Orro Cart PickHARbT. Treatment of hiatus hernia in 
older people by phrenemphraxis. 

GroRGE ERNEST MvuEHWLECK. Acute pancreatitis. 

HvuBER. Symptomatology, diagnosis. 

BLAKE FERGUSON DONALDSON. Operative procedure. 

Leroy ALVIN WIRTHLIN. End-results 

Genitourinary surgery— 2. 

Wittram Roperr Deze 
tract. 

MAXIMILIAN MARK Nemser. Polycystic kidney disease. 

SLAUGHTER, Treatment of rupture of urinary bladder. 

Ophthalmology— 2. 

CHRISTIAN FREDERICK Rei. Transplantation of mucous 
membrane for eye burns and keratitis. 

CuRrIstrAN F. Ketecs, Joun Henry Born, RubDOLPH 
\eBit, BeRNaRD FREAD, SAVER, ERNEST LUDWIG 
Mertzcer. Cataract surgery. Dry clinic postopera- 
tive: cases of retinal detachment. 

Ophthalmology clinic— 2. 

Rupo_pH Arsit and stati. Cataract operations; clinic 

on retinal detachments (demonstration of cases). 
Thursday 


Unusual calculi of urinary 


Diagnostic Bron hoscopic clinic—o. 
ARTHUR JosePH CRACOVANER, Hixscu. Bronchoscopy 
indications and demonstration. 
Henry Pau Scuver. Tuberculosis of larnyx; abscess 
of larnyx. 
eRNEST ALFRED WryMUuLLer. Aero-otitis and sinusitis 
irradiation therapy 
J. Kk. JouNstonre KInc. Neurosurgery. 
Hematology and vascular surgery symposium— 2. 
Carv Reicu. Heparin and dicumarl. 
RicHARD WILLIAM KessLeR. Anatomy and operative 
procedures. 
Ecuitn. Neurosurgery procedures. 


McWILLIAMs. Venography. 
GeIceR. Rh factor and blood bank demonstration. 
Friday 

Surgery of the bones and joints—9. 

WALTER Isaac GALLAND. Osteotomy for oseteoart)- 
ritis of hip. 

WALKER E Ly Swirt. Fracture—dislocation of ankle. 

ALFRED FRANZ WIESENTHAL. Hallux valgus—manage- 
ment and end-results. 

Henry H. Jorpan. Roger Anderson pinning of fra: 
tures—end-results; hospital brace shop demonstratio: 

ManceE C. L. McGutness. Discussion of general phys 
ical therapy procedures. 

Plastic and faciomaxillary surgery—2. 

FRED SQuIER Dunn. Cleft palate. 
GusTAVE AUFRICHT. Mammaplasty. 
LYING-IN HOSPITAL 
Monday 

HENRICUS JOHANNES STANDER presiding—2. Presentation 

and discussion of interesting patients. 
Tuesday 

ByRON Heaze_ton Gorr and JAMES AITKEN HARRAR 
Operative clinic: Vaginal plastic operations; obstetrical 
operations. 

CHARLES Morpecat McLane. X-ray pelvimetry. 

Jacos THEODORE SHERMAN. The obstetrical pelvis from a 
clinical aspect. 

FREDERICK WALL FINN. Evaluation of myomectomies. 

Joun T. Cote. Maternal obstetrical paralysis. 

Wednesday 

ANDREW ANTHONY MARCHETTI. Ectopic pregnancy. 

Curtis LeEsTeER MENDELSON. Management of labor in 
cardiac disease. 

Joun T. Coe and Bruce WititaMs. Clinical application 
of our knowledge of Rh factor; a report of two trans 
fusion deaths due to Rh incompatibility. 

ARTHUR VosE GREELEY. Selective conservative manag 
ment of endometriosis. 

Thursday 

HeENRIcuS JOHANNES STANDER—g. Gynecology operative 
clinic. 

James AITKEN HARRAR—g. Obstetrical operations. 

CHARLES Morpecat McLANe—2z. Sterility. 

RoBeRtT Gorpon DouGLas—2. Rupture of the uterus 
Experiences in the Lying-In Hospital since 1890. 

RoBERT GORDON DovuGLas and R. LANDSMAN—2. Recent 
experience in the reduction of morbidity and puerperal 
infection in cesarean section. 

Witiram GIvEN—2. Carcinoma of the cervix. 

Friday 

ANDREW ANTHONY MARCHETTI—g. Operative clinic. 

Howarpb SHEILD McCANDLISH—g. Obstetrical operations 

Joun T. Cote and Forses DELANEY. Transverse presen 
tation. 

ANDREW ANTHONY MARCHETTI—2:30. Clinical signi! 
cance of vaginal smears. 

CARL THEODORE JAVERT— 2:30. Combined clinical proc¢ 
dure for anteroversion of retroverted uteri. 

Wicsur Dixon— 2:30. Management of face presentatioi 

I'RANK SMITH—2:30. Missed abortion. 

MANHATTAN EYE, EAR AND THROAT HOSPITAI 

OPHTHALMOLOGY 
Monday 

G. BonnoccoLto—2. Slit lamp demonstration. 

HERBERT Mavrice KatziIn—2. Demonstration corneal 
grafting technique on rabbits. 
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CHARLES HuGH BRANIGAN—3. Demonstration of cases of 
cataract surgery complicated by glaucoma. 

Tuesday 

WALTER GUERNSEY FREY—g. Surgical treatment of 
tosis of lids; operation and end-results. 

FRANK CONRAD KeEIL—2. Surgical treatment of strabis- 
nus; operations and end-results. 
\NK CONRAD KEIL, JR. and Miss E. 
Orthoptic clinic. 


KNAUBER— 2. 
Wednesday 
rHUR Linksz—g. Demonstration of aniseikonia. 
\lurrAyY A. Last—g:30. Plastic operations of eye. 
<DINAND L. P. KocH—g:30. Demonstration glaucoma 
inic; late results of glaucoma surgery. 
HeRBERT MAuRICcE Katzin—1o. Demonstration of cor- 
neal grafting technique on rabbits. 
RicHARD TOWNLEY PATON and HERBERT MAURICE 
KATZIN—2. Demonstration of corneal grafting tech- 
jue; corneal research laboratory. 
Davin HENRY WEBSTER—2. Cataract surgery. 
\NDREW ANDERSON EccstTon and A. B. Paut—z. Allergy 
1: ophthalmology. 
JosepH LAVAL—3. Eye pathology; demonstration micro- 
opic sections. 
Thursday 
G. BonNoccoLoto—g. Surgery; cataract extraction; cor- 
eal transplant; dacryocystorhinostomy. 
FriNK ConrAD KEIL, JR.—10. Laboratory demonstra- 
ion bacteriology of the eye. 
RicHARD TOWNLEY PATON—2. Surgery; corneal graft. 
Mavrice LENz, CLARA LOWENHERZ OKRAINETZ— 2. Radi- 
ition therapy in ophthalmology. 
RicHARD TOWNLEY PATON—3. Demonstration of post- 
erative corneal graft cases. 
Friday 
HrrRBeERT MAuRICE KATzIN—10. Demonstration corneal 
grafting technique on rabbits. 
FRANK CONRAD KEIL, JR., and Miss E. 
Orthoptic clinic. 


KNAUBER— 2. 


MANHATTAN EYE, EAR AND THROAT HOSPITAL 
OTOLARYNGOLOGY 
Monday 

WILLIAM RicHarRD Casuton. Biplane flouroscopy and 
iminagraphy. 

Tuesday 

WILLIAM BREWSTER ALLAN and ALFRED SCHATTNER—o. 
Nasal plastic operation. 

Miss WHITEHURST and Mrs. NERENBERG—Q:30. Dem 
onstration; audiometry; selection and fitting of hearing 
iids; retraining residual hearing. 

DAvID SYLVESTER CUNNING—10. Demonstration of post- 
operative cases of laryngectomy; esophageal voice 
training. 

DANIEL SYLVESTER CUNNING—2. 
tomy. 

\NDREW ANDERSON EGGsToN and DANIEL SYLVESTER 
CUNNING—3. Clinicopathological demonstration; ma- 
ignancy of the larnyx. 

Wednesday 

MARVIN FISHER JONES—g. Fenestration: operation and 
lemonstration of postoperative cases. 

\ntHONY NiGRO—1o0. Operation for polypoid sinusitis 
and demonstration of postoperative cases. 

D\NIEL SYLVESTER CUNNING—1:30. Bronchoscopic clinic; 
diagnosis and treatment. 


Operation: laryngec- 


ANDREW ANDERSON EGGsTON and A. B. Pavit—2. Allergy 
in otorhinolaryngology; demonstration of cases and 
testing technique. 

W. H. Turn ry and G. S. Ryan — 2. Tonsil surgery. 

Thursday 

JosePH Dominic KELLY—10. Demonstration of results in 
cases of arytenoidectomy 

Mavricr Lenz and Ciara L. OKRAINETZ— 2. Results of 
radiation in laryngeal tumors. 

Henry Davin TATERKA— 2. Demonstration of radiation 
of hypertrophied lymphoid tissue of nasopharynx 

MARVIN FISHER JONES—2. Operation: fenestration. 

JoserH Dominic KELLY—2. Operation: arytenoidectomy 

Friday 

Miss WHITEHURST and Mrs. NERENBERG—g:30. Demon 
stration; audiometry, selection and fitting of hearing 
aids; retraining residual hearing. 





MEMORIAL HOSPITAL 
Monday 

Operative Clinics—8. 

FRANK E. Aparr and staff. Breast tumors. 

GEORGE E. BINKLEY and staff. Rectal tumors. 

BRADLEY L. Coley and staff. Bone tumors. 

Hayes E. Martin and staff. Intraoral tumors. 

GerorGE T. Pack and staff. Gastric tumors. 
CorneELIvus P. Ruoxaps—2. Steroid patterns in neoplastic 





diseases. 

Hayes FE. Martin— 2:30. Late results in cancer of mouth 
and pharynx. 

WILuiaM L. Watson—3. Intrathoracic tumors 

FRANK W. Foorr, JR. and LEO MARINELLI— 3:30. Radio 
iodine in diseases of the thyroid. 

F. HompurGer—4:30. Protein and carbohydrate me 
tabolism in cancer cases. 

Tuesday 

Operative clinics—8. 

FRANK KE. Apatr and staff. Breast tumors. 
Hayes FE. Martin and stati. Intraoral tumors. 
GrorRGE T. Pack and staff. Gastric tumors. 

Howarp C. Tayior and staff. Gynecologic tumors. 
WILLIAM L. Watson and staff. Intrathoracic tumors. 
Howarp C. Taytor, JrR.—2. End-results in cancer of 

cervix uteri. 

FRANK Wa. Foorr, JR.—2:30. Early cancer of cervix 
uteri. 

FRANK E. AbAIR— 3:00. Hormone therapy in cases of 
advance mammary cancer. 

FRED W. STEWART— 3:30. Common errors in cancer 
diagnosis. Pathological aspects. 

Davis KARNoFsKkY and JosrEPpH H. BuRCHENAL—4:00. 
Use of nitrogen mustard in selected types of neoplastic 
disease. 

Wednesday 
Operative clinics—8. 
FRANK EF. Aparr and stati. Breast tumors. 
GrorGE E. BINKLEY and staff. Rectal tumors. 
BRADLEY L. Cory and staff. Bone tumors. 
Hayes FE. Martin and staff. Intraoral tumors 
Howarp C. Tayior and staff. Gynecologic tumors. 

Lioyp I’. CRaveR—2. Late results in Hodgkin’s disease. 

GEORGE T. PACK—2:30. Transthoracic cardiectomy for 
gastric cancers. 

GEORGE FE. BINKLEY—3. Abdominoperineal resection. 

Doucitas A. SUNDERLAND—3:30. Rectal lesions dis 
covered in supposedly normal individuals in a cancer 
prevention clinic. 
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Jutes C. ABELS—4:00. Postoperative management of 

cases of gastrointestinal malignancies. 
Thursday 

Ropert S. SHERMAN—1o0. Round table roentgenographic 
conference. 

HELEN Q. Wooparp—2. Effect of radiation on normal 
and neoplastic bone. 

BRADLEY L. CoLEy—2:30. Analysis of late results. 

ArcuiE L. DEAN—3. Treatment after bladder operations. 

GeorGE T. PacK—3:30. End-results in malignant mela- 
noma. 

Sopurt Sprrz— 4. Infantile neuronaevi—their confusion 
with malignant melanoma. 


Friday 
Operative clinics—8. 
FRANK EF. Apatr and staff. Breast tumors. 
Haves I. MartTIN and staff. Intraoral tumors. 
Georce T. Pack and staff. Mixed tumors. 
Howarb C. Taytor and staff. Gynecologic tumors. 


MONTEFIORE HOSPITAL 
Tuesday 
SAMUEL SILBERT—2. Mid-leg amputations for gangrene 
in the diabetic. 
Wednesday 
SyLvAN Lewis Haas—g. Orthopedic surgery in arthritic 
and paralytic diseases. 
Thursday 
IstporR Kross—2. Chest surgery—operative and dry 
clinic. 
Friday 
SAMUEL STANDARD—2. Physiological derangements in 
organic disease of the intestinal tract—end-results of 
surgery. 
ARTHUR Harvey GLICK—2. Errors in diagnosis in tumors 
of the large bowel. 
DanieL LaszLo— 2. Conference on neoplastic diseases and 
demonstration. 


MOUNT SINAI HOSPITAL 
Monday 
Gynecological clinic—8:30. 

Morris AARON GOLDBERGER. Parametrial fixation 
operation (Fothergill). 

Morris AARON GOLDBERGER. Result of parametrial 
fixation operations; postoperative follow-up (ten 
years). 

JosepH ARNOLD Gatnes. Conservative surgery for pel- 
vic endometriosis. 

I:MANUEL KLEMPNER. The value of the 24 hour preg- 
nancy test: A review of 1,000 cases. 

\rTHUR MAXWELL Davips. The clinical value of hys- 
terography. 

Ropert ISADORE WALTER. The management of the 
menopause. 

Neurological Surgery— 2. 

ABRAHAM KapLan. Long time follow-up in some neuro- 
surgical cases (case presentations). 

B. SCHLESINGER. Correlation of x-ray findings and 
clinical picture. 

IRA CoHEN. Dumbbell tumor of the spine. 

S. Gross. Cranioplasty, motion picture demonstration. 


Tuesday 
Surgery of the colon and rectum—8:30. Operative clinic. 
Joun Harry Gartock. Anterior resection of the rectum; 
colectomy for ulcerative colitis. 


JoHN Harry GARLOcCK, LEON GINZBURG, SAMUEL Har- 
OLD KLEIN, AMEIL GLASS, GABRIEL PARKURS1 
SELEY. Dry clinic and case presentations. 

Orthopedic clinic— 2. 

ROBERT KORN LIPPMANN, ALBERT JACOB SCHEIN, 

EpGaR MILTON Bick. Operative and dry clinic. 


Wednesday 
Thoracic surgery—8:30. 

ARTHUR SIGMUND TourorFr. Operation for patent duc- 
tus arteriosus . 

Haro_pD NEvHOoF. Intramuscular heparin (concentrated) 
therapy in the prevention of postoperative thrombosis 
and embolism. 

Motion picture demonstration. Technique of operation 
for clotted hemothorax. 

ARTHUR SIGMUND Tourorr. Results of operative treat 
ment of traumatic thoracic lesions in civilian practic: 

ERNEST EMANUEL ARNHEIM. Operative results in pedi 
atric surgery. 

EDWARD E. JEMERIN. Results of surgical treatment of 
perforation of the esophagus. 

IRVING ARTHUR SAROT. Results of conservative su: 
gical treatment of chronic pulmonary abscess. 

Clinic on ophthalmology— 2. 

ROBERT LAMBERT, HENRY MINsKy, JOSEPH Laval, 
Davip WEXLER. The surgical treatment of glaucoma 
—operative clinic and dry clinic of operated cases 


Thursday 
Surgery of the stomach and duodenum: Operative clinic 

8:30. 

Raupu Coir. Supradiaphragmatic vagotomy for duo 
denal ulcer; subtotal gastrectomy and infradiaphray 
matic vagotomy for duodenal ulcer with stenosis. 

Dry clinic: 

FRANK HOLLANDER. Physiologic differences between 
gastric and duodenal ulcers. 

LEONARD DRUCKERMAN. Palliative gastrectomy in 
selected cases of chronic gastric ulcer. 

Percy KLINGENSTEIN. Problems in the treatment of 
gastrojejunocolic fistula. 

SIGMUND Mace. Follow-up results in subtotal gastre 
tomy for gastric and duodenal ulcer. 

STEPHEN Rosenak. The advantages of jejunostomy fo: 
jejunal alimentation. 

Ear, nose and throat clinic— 2. 

Inflammatory and neoplastic diseases of the frontal 
sinuses. 

Carcinoma of the larynx and results, treatment by radia 
tion therapy. 

Operative and dry clinic. 

RuDOLPH KRAMER, Morris BENDER, IRVING Bri 

GOLDMAN, JosEPH Druss, SAMUEL ROSEN and stall 


Friday 
Genitourinary surgery—8:30. Operative clinic. 

Leo EDELMAN. Kidney operation. 

Gorpon Davin OpPpENHEIMER. Carcinoma in a hors 
shoe kidney (dry clinic). 

Moses Swick. Bladder neck obstruction in young i: 
dividuals. 

WILLIAM MENCHER. Perirenal insufflation. 

H. Evans LeIrer. Enuresis due to ectopic ureter. 


METROPOLITAN HOSPITAL 


Monday 


Neurosurgery—2. 
I. W. OLJENICK. 
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Tuesday 


»WARD J. McCaBe, KENNETH C. PEAcOcK and WILLIAM 
GREENWALD—9. Hemorrhage, perforation and the in- 
lications for surgery in peptic ulcer. 
HARLES A. HALBERSTAM, GEORGE HERLITZ and EUGENE 
FrERRO—11. Diagnosis and management of intestinal 
obstruction. 
logy—2. 
\LFRED Hunt and LEonARD P. WERSHUB. Total peri- 
neal prostatectomy. 
GrorGE R. NaGamatsu. Plastic operations for uretero- 
pelvic junction obstruction. 
SPRAGUE CARLETON. General discussion. 


Wednesday 


[\roLD E. CLARK, WALTER Gray CRuMP and WALTER 
LL. MERSHEIMER—9g. Colon surgery; Indications, 
nethods and end-results. 
B. SAFFORD and JoHN E. TritscH—10. Gynecology 
staff with presentation and consideration of problem 
ises. 
1oracic surgery— 2. 
SAMUEL A. THompson and staff. Value of cavernostomy 
in tuberculosis. 


Thursday 


PHEN CHILIAN, Louts M. PALERMO and WILLIAM L. 
PRIMACOVE—g. Ecchinococcus cyst; diagnosis and 
management. 
vis R. KaurMan, Linn J. Boyp and CarisMan G. 
ScHERF—r1o. Surgery of hypertension; indications, 
technique and end-results. 
uN F. Forp and Davip M. Mayer—to. The problem 
in skin grafting for thrombophlebitis. 

\RRY Barowsky—11. Round table discussion of ab- 

dominal diagnosis; gastroscopy. 

LeonarD P. WeRsHUB—11I. Perinealoscopy. 

Joun HerR1IN and staff—11. Peritoneal tap and x-ray 
diagnosis. 

Mitton JouHN WILson and staff—2. Demonstration of 

end-results in spine and hip injuries. 


I 


Friday 
SimueEL THomMAs GLASSER, JosEPH A. SILEO, and G. 
\pLER—g. Peripheral vascular diseases: end-results in 
refrigerating anesthesia; amputation; lumbar sympath- 
ectomy; multiple nerve section; lumbar ganglion block; 
intra-arterial penicillin. 
S\FFOoRD and Joun E. TritscH—1o. Gynecology staff 
with presentation and consideration of problem cases. 
Joun F. Forp and Davin M. Mayer—1o. The problem 
in skin grafting for thrombophlebitis. 

kK. LANGE, Linn J. Boyp, Davip O. WEINER, and ALBERT 
LESSER—10:30. Frostbite, its physiology and morpho- 
logic pathology and the prevention of subsequent gan- 
grene. 


NEW YORK EYE AND EAR INFIRMARY 
OTOLARYNGOLOGY 


Demonstrations and lectures daily by EAR” FREDERICK 
LimBacH, MAXWELL DoNNELL RYAN, JAMES Morris- 
SET SMITH, JAMES Swirt HANLey, Stuart LESSLEY 
CRAIG. 


OPHTHALMOLOGY 


Demonstrations and lectures daily by WENDELL LocHEAD 
HucHes, RayMonD Emory MEEK, CoNnRAD BERENS, 
BRITTAIN Forp PayNeE, WILLIS SACKETT KNIGHTON. 


THE NEW YORK HOSPITAL 
Monday 
General] surgery— 2. 

ERNEST WILLIAM LAmpeE. Surgical anatomy demonstra 
tion: detailed anatomy of hand and wrist as involved 
in infection and trauma. 

Otolaryngology: Operative clinic—2. 
ARTHUR PALMER. Reconstructive surgery of the nose. 


Tuesday 
General surgery—g. 

GEORGE JuLius HEvER and staff. Operative and dry 
clinics. 

GEORGE JuLius Hever. Follow-up study of treatment 
of peptic ulcer. 

CRANSTON WILLIAM HoLMAN. Bleeding peptic ulcer. 

WILLIAM Cooper. Diagnosis of stomach lesions. 

EpGAr Cooper Person, Jr. Gastrojejunocolic fistula. 

WiiuiaM Barnes. Carcinoma of the head of the pan- 
creas. 

General surgery, dry clinic—2z. 

GEORGE JuLius HEUER and staff. 

WixiiamM De Witt Anprus. Follow-up results. Aneur- 
ysm of large vessels. 

Witu1am Cooper. Follow-up results—carcinoma of 
breast, stomach, colon, rectum. 

BRONSON SANDs Ray. Organization of follow-up clinic. 
Follow-up clinic staff. Demonstration. 

ERNEST WILLIAM LAMPE. Surgical anatomy demon 
stration—anatomy of neck as regards radical neck 
dissection. 

Genitourinary surgery—o9. 
ERNEST WILLIAM LAMPE. Surgical anatomy demon 
stration of male perineum. 
Otolaryngology: operative clinic— 2. 
GERVAIS WARD McAuvLIFre. Surgery of the mastoid. 
Urology (Cornell)—2. 

Victor MARSHALL. 

E. Craic Coats. Results of untreated bladder carci- 
noma. 

Victor FRAY MARSHALL. Results of radiation treat- 
ment. 

MartTIN Spatz. Autopsy findings. 

ARCHIE LEIGH DEAN, JR. Physical factors limiting 
radiation treatment. 

JEREMIAH EpwIN Drew. Results in bladder resection. 

ALLISTER MATHESON MCLELLAN. Results of fulgura 
tion and simple excision. 

Gustavus ALDRIDGE Humpureys. Results of uretero- 
cutaneous anastomosis. 

Davip H. MacFarLanp. Results of ureterointestinal 
anastomosis. 

Morris SCHNITTMAN. Results of cystectomy 

Victor FRAY MARSHALL. Summary. 


Wednesday 
General surgery— 2. 

ERNEST WILLIAM LAMPE. Surgical anatomy demon- 
stration—anatomy of breast as regards radical mas- 
tectomy. 

Genitourinary surgery—2. 

Tuomas JosePpH Kirwin. Operative and dry clinic: 
perineal prostatectomy. 

Rose HENRI ANDRE. Demonstration of spinal anes- 
thesia. 

Roy Biccs HENLINE. Ureteropelvic obstruction. 

GEORGE ADOLPH FIEDLER. Absorbable gauze in uro- 
logic surgery. 

FRANCIS PATTON TWINEM. Case report. 
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Ropert W. Hunt. True adrenal tumor of kidney. 
Cyrit Kiock Cuurcu. Ureteral obstruction in relation 
to psy hosis. 
STANLEY LEON WANG. Treatment of bladder tuberculosis 
with a new instrument and method 
FRANCIS ANTHONY BENEVENTI. Glands in female 
urethra of the infant. 
ALBERT VERGES-FLAQUE. Foreign body in ureter. 
\Lronso DavaLos. Transplantation of ureters 
Tuomas F. Conroy. Case report 
ALBERTO GENTILE. Case report. 
DeNNIS) ALOysiIUus KELLEHER. 
symptoms in urology. 
Ceci, Hawes. Case report. 
Wituiam P. Dipuscuw. Demonstration of drawings of 
interesting urological cases and operations. Motion 
pictures of urological operations. 
Neurology— 2. 
BRONSON SANDs Ray, Haro_p GeorGe WOLFF, JOSEPH 
HINSEY. 
BRONSON SANDS Ray. Surgical treatment of cardiac 
pain. 
Cuarves M. Berry and Josern HInsey. Studies in re 
generation of peripheral nerves. 
CHARLES LAMAR NEILL, JR. Intracranial aneurysms 
DONALD SIMON and Haro_p Georce WoLrFr. Studies 
of post-traumatic headache. 
HERBERT Parsons. Ruptured disks of the cervical re 
gion. 
ARTHUR CONSOL! 
tremities. 
BRONSON SANDS Ray. Results of sympathectomy for 
hypertension. 
BRONSON SANDS Ray and _ staff. Neurosurgical case 
reports. 
lhoracic surgery—o 
GEORGE JuLius Hever and stati. Operative and dry 
clinic. 
GEORGE JuLiIus Hever. Constrictive pericarditis. 
Wittiam deWirr ANpRus. Surgery of mediastinal 
tumors. 
Joun Haac Ecker 
tumors. 
Henry ARNOLD CROMWELL and WILLIAM ALEXANDER 
BarNes. Clinical value of sputum diagnosis. 
Otolaryngology: Operative clinic—2. 
Samuet PF. Ketiey. Surgery of the paranasal sinuses. 


Gastroenterologic al 


Sympathetic innervation of the ex 


Follow-up studies of mediastinal 


Thursday 


General surgery— 2 

GeoRGE JuLtus Hever. History of operative procedure 
for acute cholecystitis. 

NATHAN CHANDLER Foot. Pathology of acute cholecys 
titis. ; 

FRANK GLENN. Surgical treatment of acute cholecys 
titis. ‘ 

SAMUEL WILSON Moore. 
lecystitis. 

ERNEST WILLIAM Lampe. Surgical anatomy demonstra 
tion—anatomy involved in lumbar and thoracolumbar 
sympathectomy. 

Plastic and faciomaxillary surgery—g. 

HERBERT CONWAY. Operative and dry clinic; one stage 
push back operation for congenitally short palate; 
results following treatment of carcinoma of the head 
and neck: case presentations. 

I}. Frevp. Speech therapy in cases of cleft palate. 

CHARLES NEWMAN. End-results following radical breast 
amputation with split skin grafting. 


Complications of acute cho 


James Dincwa.t. Adult tissue extract in wound healin, 
Otolaryngology: Dry clinic—2. 

ARTHUR PALMER and associates. Case presentations and 
postoperative result—laryngofissure, carcinoma of a: 
trum, mastoiditis with petrositis and meningitis, acute 
frontal sinusitis with meningitis. 

Ophthalmology: Operative clinic—o. 

Joun McLean and staff. Intracapsular cataract. Glau 
coma. 

Friday 
General surgery: Dry clinic—2. 

GEORGE JuLIus HEUER and staff. 

GEORGE PAPANICALAOU. Diagnosis of carcinoma fri 
disquamated cells. 

FRANK GLENN and Dan CumMINGs GILL, Clinical ri 
sults of the use of streptomycin. 

SAMUEL WILSON Moore. Follow-up studies of polyps 
the large intestine. 

James Dincwa ct. Adult tissue extract in wound healin 

ERNEST WILLIAM Lampr. Surgical anatomy demonstra 
tion; anatomy of region involved in lobectomy and 
pneumonectomy. 

Surgery of the bones and joints. 

NELSON WARREN CORNELL—g. Operative clinic. 

NELSON WARREN CORNELL—2. Dry clinic. 

CHESLEY Evan Smitu. Volkmanns’ ischemic paralysis 

ARTHUR ConsoL_e. Threatened Volkmanns’ paralysis 
prevention by sympathetic block. 

PRESTON WaprE. Massive onlay bone grafts for ununited 
fractures. 

BERNARD MaiseEL. Table fracture of tibia; conservativ: 
treatment. 

BROADMAN Marsh Boswortu. Fixation of acromio 
clavicular separation. 

NELSON CORNELL. End-results; fracture of neck of 
femur treated with Moore nails. 

Otolaryngology: Operative clinic— 2. 

THOMAS JosEPH GARRICK. Surgery of the oropharynx 

and nasopharynx. 


NEW YORK ORTHOPEDIC HOSPITAL 
Monday 
Operative clinics—8. 
Tuesday 
Presentation of postoperative patients of many years’ 


> 


follow-up—8. 
Wednesday 
Operative clinics—8. 
Thursday 
Grand rounds with chief surgeon at the New York Ortho 
pedic Dispensary and Hospital, ALAN DEF oreEstT SMITH 
Friday 
Operative clinics—8. 
Monday to Friday 
Out-patient clinic in the dispensary—1 :30 p.m. to 4:30 p.m 


NEW YORK ORTHOPEDIC HOSPITAL 
FRACTURE SERVICE 
Monday 
SAWNIE RENARD GastoN—1:30. Problem fractures with 
follow-up results. 
Tuesday 
Cray Ray Murray and staff—o. Operative clinic. 
Fracture follow-up clinic—1 :30. 
X-ray review—4. 
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Wednesday 
Cray Ray Murray and staff—g. Operative clinic. 
HARRISON Ltoyp McLAuGHLIN—1:30. Shoulder cuff in- 
uries and recurrent shoulder dislocations with follow-up 
esults. 
BARBARA BARTLETT STIMSON—3. 
vith follow-up results. 
Thursday 
Ciay Ray Murray and stafi—g. Operative clinic. 
DERICK MERWIN SMITH—1:30. Complicated elbow 
fractures with follow-up results. 
SrePHEN SYLVESTER Hupack—3. Collagen and organic 
salt; combination for bone displacement. 


The low back problem 


Friday 
icture Service Grand Rounds and Conference: Signifi- 
ance of blood volume studies in trauma—o. 
iY Ray MurraAy—2:30. Rdéle of sympathetic system in 
he surgery of trauma. 
NEW YORK POST-GRADUATE HOSPITAL 
Monday 
Operative clinic—g. Diseases of gall bladder and bile ducts. 
RUPERT FRANKLIN CARTER—11r. Dry clinic. Follow-up 
results. 
es WILLIAM HINTON—2. 


Tuesday 


Operative clinic. 


Follow-up results—g. 

GEORGE ANOPOL—10:30. Operative clinic. 

GuUsTAV AUFRIGT—10:30. Case illustrations in operative 
srocedures in plastic surgery. 

WatteR TAYLOR DANNREUTHER—2. 
cynecology. 


Operative clinic: 


Wednesday 

Operative clinic—g. Neurosurgery. 
iN ARTHUR MACLEAN, JR.—o. 

tient illustration. 

BeRNARD MARRAFFINO—11. Value of immediate and de- 
ayed cholangiography in the surgical management of 
common duct disease. Case illustration. 

Follow-up results in advanced common bile duct lesions. 
Case illustrations—r2. 

CHARLES GorpDON Hryp—2. 
surgery. 


Follow-up clinic pa- 


Operative clinic: General 


Thursday 


Hi RBERT WILLY MEYER and RoBert HAYWARD KENNEDY 
9. Operative and dry clinic on problems in surgery of 
tumors of breast, head, and neck. 
Henry HausMAN Ritrer—2. Operative and dry clinic in 
traumatic surgery. 
Ophthalmology—2z. 
RuDOLF AEBLI and HaroLp Brown. Eye muscle oper- 
ations. 
Friday 
CARNES WEEKS—g. Operative clinic: Surgery in hyper 
tension. 
GERALD HILLARY PRATT—10:30. Operative clinic: diseases 
of the vascular system. 
lHOMAS HENDRICK RussELL—2. Operative clinic: general] 
surgery. 
PRESBYTERIAN HOSPITAL 
Monday 
Dry clinic—2. 
DWARD Lee Howes. Experimental production of car- 
cinoma of stomach. 
HuGH AuCHINCLOss. Twenty year follow-up in carcino- 
ma of the breast. 


to 
oo 


% ~ 


ARTHUR PurRDy Strout. The relation of chronic cystic 
disease to cancer of the breast. 

CusHMAN Davis HAAGENSEN. The problem of early 
diagnosis in cancer of the breast. 

Mavrice Lenz. Roentgentherapy of cancer of the 
breast in non-operated cases and as a preoperative 
and postoperative treatment. 

CusSHMAN Davis HAAGENSEN. Surgery versus radiation 
in cancer of the breast. 

Tuesday 
Dry clinic—2. 

Haro_p Dortic Harvey. 
surgical patients. 

Octa CHARLES LeicH. Physiological studies in injuries 
due to cold. 

SIDNEY CHARLES WERNER. Use of amino acids in pre 
operative and postoperative nutrition. 

EDWARD BALDWIN SELF. Serum versus plasma. 

FENNELL PaRRISH TURNER II. Use of dextran in sur- 
gical patients. 

JOHN SCUDDER 


Blood volume studies in 


Experience with human albumin. 
Thursday 
Dry clinic—2. 
Louis BAUMAN. Diagnosis of pancreatic disease. 
WILLIAM Barciay Parsons. Surgery of tumors of the 
ampulla of Vater and head of pancreas. 
Ropert Hare Evwiorr, Jr. Experiences with propacil 
in thyroid diseases. 
EpwarpD Ler Howes. Use of streptomycin and sulfo 
mylon to prevent wound infection 
RUDOLPH NICHOLAS SCHULLINGER. Observations on 
acute appendicitis at Presbyterian Hospital 1910 
1940. 
FRANK LAMONT Meteny. Recent laboratory and clin 
ical experiments with the new antibiotic bacitracin. 
Friday 
Dry clinic: 
VIRGINIA KNEELAND FRANTZ. Hemostasis with absorb 
able gauze. 
ARTHUR HENDLEY BLAKEMORE. Wiring of aneurysms 
JouN Munn Hanrorp. Carcinoma of the tongue, follow 
up results. 
LAWRENCE WELLS SLOAN. Follow-up results in thyroid 
operations. 
Ross Go_peN. Pathological physiology in the intestine 
induced by adhesions. 
Henry SAGE Cooper. Practical considerations in intes 
tinal obstruction. 


PRESBYTERIAN HOSPITAL 
BABIES HOSPITAL 
Friday 
Members of the stafi—o. Operative clinic. 
Presentations of current cases—11. 
Dry clinic, follow-up studies— 2. 
EARL C. TAYLOR. Appendicitis. 
Bruce MacLean Hoacc. Intussusception. 
Louis Marcet RovusseLor. Banti’s syndrome. 
GEORGE Humpareys IIL. Esophageal atresia. 
EDWARD BALDWIN SELF. Acute osteomyelitis. 


PRESBYTERIAN HOSPITAL 
NEUROLOGICAL INSTITUTE 
Monday 
Fritz CRAMER (time to be announced). The surgical 
treatment of syringopontia; the surgical treatment of the 
neuralgias of the facial and vagus nerves; cases of bilat 
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eral parasagittal meningiomas with excision of the 
longitudinal sinus. 

CLEMENT BuCHANAN Masson (time to be announced). 
-xperiences in the removal of metallic foreign bodies 
from the brain with the use of a Berman locator. 

LesTER ADRAN Mount (time to be announced). Prema- 
ture synostosis of the sutures of the cranial vault—a plea 
for early recognition and early operation. A new type of 
operative procedure; congenital dermal sinus, lumbo- 
sacral, thoracic, and occipital, associated with subdural 
abscess, meningitis or abscess of the spinal cord. 

Tuesday 

ByRON POLK STOOKEY (time to be announced). Dermoid 
tumors of the spinal cord. 

Joun Epwin Scarrr and J. LAWRENCE Poot (time to be 
announced). Factors contributing to massive involun- 
tary spasm in paraplegic patients; report on the treat- 
ment of hydrocephalus in infants. 

EDWARD B. SCHLESINGER (time to be announced). Curare 
treatment of spastic states. 


PRESBYTERIAN HOSPITAL 
THE INSTITUTE OF OPHTHALMOLOGY 
Monday 
ALGERNON BEVERLY REESE and staff—z2. Surgical proced- 
ures in glaucoma and cataract. 
Tuesday 
GorbON Murpuy Bruce and staff—2. Operative clinic. 
RAMON CASTROVIEJO—2. Surgery of the cornea. 
Wednesday 
Joun HucHres DuNNINGTON—2. Surgery of the extraocu- 
lar muscles and intraocular operations. 


ROOSEVELT HOSPITAL 
Monday 
Traumatic and reconstructive surgery of the hand—2. 

Henry Aucustus KrincsBury. Early treatment and 
management of injuries (illustrated). 

R. STERLING MUELLER. Late repair and restoration of 
injured tlexor tendons (illustrated, case presentations). 

Conpuct WALKER CUTLER, JR. Reconstructive surgery 
of bones of the hand (illustrated). 

Tuesday 
Surgical treatment of lesions of the colon—g. 

Hinry Wispom Cave. Subtotal colectomy (operation) 
for ulcerative colitis. Rounds and demonstration of 
patients. 

Surgical treatment of lesions of the colon—2. 

FREDERICK HENRY AMENDOLA. Results of resection of 
tumors of the colon, case reports (illustrated). 

Henry Wispom Cave. Sequelae, complications, and 
late results of the surgical treatment of ulcerative 
colitis. (Motion pictures of technique of ileostomy and 
colectomy. Presentation of cases showing late re- 
sults.) 

WALTER WILLIAM BRANDES. Pathology of ulcerative 
colitis. Gross and microscopic specimens (illustrative 
lantern slides). 

Wednesday 
Cancer of the breast—g. 

WriLtraM CRAWFORD WhuiTeE. Radical mastectomy 
(operation). Rounds, presentation of cases and illus- 
tration of late results. 

Problems of fracture therapy—2. 

WIciraAm Henry CaAssEBAuM. Presentation of cases illus- 
trating various fractures and their complications 
(illustrations). 


Marion BECKETT HowortH. Management of ununited 
fractures of the femoral neck. Case presentations 
(illustrations). 

James Epwin THompson. Compound fracture at thi 
knee joint (illustrated). Case reports. 

Thursday 

Malignant disease of the female pelvic organs—o. 

WILLIAM Patrick HEALY. Hysterectomy for cancer 
(operation). Presentation of cases illustrating late 
results in cancer of the female pelvis: discussion an 
demonstration of results of surgery and irradiation. 

Surgery of the genitourinary tract—2. 

Stmon ANTHONY BEISLER. Suprapubic prostatectomy 
(operation). Presentation of patients illustrating re 
sults of urological procedures. 

Friday 

Surgery of the stomach—g. 

Howarp A. Patterson. Subtotal gastrectomy (opera 
tion). Presentation of cases illustrating late results of 
gastric surgery, with particular reference to gastric 
tumors (illustrated). : 

WALTER WILLIAM BRANDES. Demonstration of stomach 
tumor specimens. 

GRANT PALMER PENNOYER. The rdle of a vascular clinic 
in a general hospital (illustrated). Demonstration of 
cases. 

Davip MERRILL WEEKS. The observed effect of various 
drugs on intestinal activity (moving picture demon 
stration). 

ST. LUKE’S HOSPITAL 
Monday 

GEorRGE Francis Hocu. 2. Congenital ureterectasis. 

JouHN ARTHUR TAYLOR. 2:30. Testicular tumors. 

Craic Coates. 3. Bladder tumors. 

James R. WAvuGH. 3:30. Uteropelvic obstruction. 

Otolaryngology. 

WesTLEY MARSHALL Hunt. Bronchoscopic diagnosis of 
carcinoma of lung. 

JouN Winston Fow kes. The use of penicillin in oto 
laryngological surgery. 

Tuesday 

WILLIAM FRANK MacFEE and staff—8:30. Operations. 

ALEXANDER WILLIAM ADA—11. Review of surgery of 
stomach and duodenum. 

FRED PALMER SOLLEY—11:30. Case reports—3 cases sul 
total gastrectomy for massive hemorrhage. 

Joun CoopER—12. Experience with curare in prolonged 
operations. 

Morris KELLOGG SMitTH and GEORGE Munro GoopwIn 
12:30. Results in surgery for toxic goiter with special 
reference to the use of thiouracil. 

MATHER CLEVELAND—2. Hazards of external fixation in 
skeletal traction. 

Davip MarsH BoswortH—2:30. Difficult fractures. 
Management and end-results. 

FRED THOMPSON—3. End-results in 100 trochanteric frac 
tures of the femur. 

Boris PETROFF—4:30. Neurogenic bladder. 


W ednesday 


WILLIAM FRANK MacFEE and staff—8:30. Operations. 

WILLIAM FRANK MacFEE—11. Carcinoma of colon at 
rectosigmoid junction, management. 

Epwarp JosepH DonovAN—11:30. Ten year study of 
carcinoma of colon exclusive of rectum. 

PauL CaLHouN Morton—12. Polyps of rectum and sig 
moid, management and treatment. 
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BENJAMIN RIcE SHORE, JR.—12:30. Carcinoma of breast. 
en year follow-up report. 

Joun Winston FowLkes and staff—2. Operations or 

~ ward rounds. 


Joun WINsToN FowLkes—3. Penicillin as an adjunct to 


surgery in orolaryngology. 

WrsLEY MARSHALL Hunt 
in carcinoma of lung. 

Thursday 

\VrLLIAM FRANK MacFEE and staff—8:30. Operations. 

Morris KELLOGG SMITH—11. Vascular surgery in war 
injuries. 

PRANKLIN STAFFORD WEARN—11:30. Pulmonary em- 
holism. 

\LEXANDER WILLIAM ADA—12. End-results in lobectomy 
for bronchiectasis; case report; constrictive pericarditis 
calcified), operation and end-result. 

JoHN JACOB WESTERMANN, JR.—12:30. Case reports. 
Surgery of ulcerative colitis. 


Friday 
WILLIAM FRANK MAcFEE and staff—8:30. Operations. 





3:30. Bronchoscopic diagnosis 


Joun West—rr. Inguinal hernia, study of cases and 


end-results. 

WILLIAM BERRY—11:30. Case report, carcinoma ampulla 
of Vater, Operation and end-result. 

II:RBERT PARSONS—12. Penetrating head injuries war 
experience. 

Joun Wrest—12:30. Case report, lymphosarcoma of small 
intestine with metastases to extremity. 

WALTER GURNSEY FREY—2. Blood pressure variations in 
ophthalmological operations under local anaesthesia. 

WALTER GuRNSEY FREy and staff—2:30. Operations or 
ward rounds. 


ST. VINCENT’S HOSPITAL 
Tuesday through Friday 


RAYMOND PETER SULLIVAN and GEORGE R. STUART and 
staffs—g. Surgical operations. 


Joun Francis McGratu and staffi—g. Gynecological 


operations. 
C. G. DE GUTIERREZ-MAHONEY and staff—o. Neurosur- 
gical operations. 
Monday 
Dry clinic—2. Hodgkin’s disease symposium. 
JouN Francis KEATING—Clinical findings. 
WILLIAM WALLACE MAverR. X-ray findings and x-ray 
therapy. 
\nTONIO Rottino. Pathological findings. 
GLADys CAMERON and Coata GRAND. Experimental 
studies. 
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Tuesday 
Dry clinic—2. Surgical. 
RAYMOND PETER SULLIVAN. Biliary tract reconstruc- 
tion. 
FRANK JosEPH McGowan. What civilian surgery has 
learned from the war. 
DANIEL A. MuLviniLt. Decortication of the pleura—a 
new operation for non-expandable lungs. 
CONSTANTINE JOSEPH MACGuIRE, JR. Pancreatitis. 
BERNARD D. HANNAN. Acute cholecystitis, immediate 
versus delayed operation. 
Wednesday 
Dry clinic—2. Neurosurgical. 
J. T. Daniets. A new method for reducing extensive 
nerve defects. 
A. Grino. Morphology of the oligodendroglia demon- 
strated by a new method. 
C. G. DE GUTIERREZ-MAHONEY. The treatment of phan- 
tom limb pain. 
W. G. Kuun, Jr. Care and rehabilitation of the para- 
plegic patient. 
Thursday 
Dry clinic—2. Surgical. 
GEORGE R. Stuart. Résumé of cancer studies over 4 
years. 
GEORGE VAN GILLUWE. Advantages of the use of com- 
pressed air in anesthesia. 
Epwarb VictoR DENNEEN. Fractures of both bones of 
the leg. 
Maurice CuLMER O’SHEA. Fractures of the os calcis 
200 cases. 
T. M. Howey. Carcinoma of the kidney. 
Friday 
Dry clinic—2. Gynecological. 
James Patrick HENNEssy. Cesarian section. 
ALEXANDER HUNTER ScHMITT. Multiple cesarean sec- 
tions. 
THoMAS EUGENE LAVELL. Ovarian neoplasma. 
BERNARD JOSEPH PISANI. The program for gynecolog 
ical care in the Veterans Administration. 
Dry clinic—2. Otolaryngological. 
Joun Marion Lore and staff. Speech clinic, ete. 


WOMAN’S HOSPITAL 
Monday, Wednesday and Friday 
ALBERT HERMAN ALDRIDGE, LEE MAIDMENT Hurpb, WIL- 
LIAM T. KENNEDY, and RALPH A. BARRETT—8:30 a.m. 
to 12:00 noon. Operative clinics. 
Demonstrations: Treatment of neoplasms of the pelvic 
organs, uterine displacements, birth injuries. lend 
results of the procedures will be discussed. 
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ECOLOGY AND OBSTETRICS 


PRELIMINARY CLINICAL PROGRAM 


BROOKLYN. LONG 


BROOKLYN EYE AND EAR HOSPITAL 

Wednesday 

Daily operative clinic. 

Demonstrations by surgeons of the staff of the Brooklyn 

Eye and Ear Hospital. 

«ate results in detachment of retina. 

«ate results in cataract extraction. 

«ate results in fenestration. 

Late results in dacryocystorhinostomy. 


Thursday 
Daily operative clinic. 
Demonstrations by surgeons of the staff of the Brooklyn 
Eye and Kar Hospital. 
Late results in facialomaxillary surgery. 
Late results in laryngectomies. 
Late results in glaucoma surgery. 
Angioscotometry exhibit. 


CUMBERLAND HOSPITAL 
Monday 
General surgery —2. Discussion of postoperative compli- 
cations. Use of sulfanamides in acute abdomen. Pre- 
operative and postoperative treatment in gastrointestinal 
surgery. Advantages of Miller Abbott tube in small 
bowel obstruction. Late results in the surgery of gastro 
intestinal malignancy with pathological demonstration. 
Tuesday 
Obstetrics —gynecology — 0 
SAMUEL LuBIN and staff. Operations. 
CuHarces H. Loucuran and staff. Preoperative and 
postoperative care of gynecological patients. 
Herpert T. Wrikte. Procidentia, demonstration of 
technique for its relief, 15 year follow up. 
Late results in pelvic malignancy. 
Obstetrics —gynecology — 2. 
Gynecological abnormalities in youth— 2 case reports. 
Sink H. Potayes. Tsoimmunization with A and B 
factors in erythroblastosis fetalis. 
Leste H. Tispatt. Importance of blood and blood 
derivatives in obstetrics. 
RicHARD WALTMAN. Conservative management of abor- 
tions. Thrombophlebitis after pelvic operations. 
Cuarctes H. Lovcuran. Bacillus welchii postpartum 
infection —late results. 


Wednesday 
General surgery—g. 

Joun J. Gatney and staff. Gastrectomy for carcinoma 
of the stomach with discussion of late results. 

Joun A. Tra and staff. Ward rounds, discussion of the 
surgical gall bladder with late results. 

Howarp T. BLatr. Ward rounds with discussion of 
surgery in large bowel malignancy. Retroperitoneal 
teratoma with slides. 

General surgery— 2. 

Josepu I. Anton. Arteriovenous fistula with follow-up. 

Siuik H. Potayes. Granuloma inguinale (venereum) of 
uterus with follow-up. 

WituraMm H. Fievp. Thoracic surgery in general hospital. 

Joun A. Tram. Common duct atresia. 

Siut F. Lrvincston. Congenital esophageal atresia. 

Martin H. Lutz. Traumatic evisceration with follow- 
up 


ISLAND HOSPITALS 


Thursday 
Fractures and other traumas—o. 
Leo Faske and staff. Pinning for femur neck fracture 
Late results in fracture of femur neck. 
JosepH I. ANton. Traumatic abdomen. 
Ward rounds with x-ray studies of various types of frac 
tures. ‘ 
Fractures and other traumas— 2. 
Josepu I. NEvINs and staff. Non-union, late results and 
general discussion. 
Ward rounds with demonstration of apparatus in usc 
Gadgets and their use in fracture treatment. 
FRANK TuRNEY. Head injuries, late results. 


Friday 
Urology—o. 

Howarp T. LANGwortuy and staff. Carcinoma of pros 
tate. Orchiectomy for prostatic metastases—lat: 
results. 

Leo S. DREXLER and staff. Carcinoma of bladder with 
transplantation of ureter—late results. 

General surgery— 2. 

Thrombophlebitis after pelvic operations. Late results 
in thrombophlebitis and phlebothrombosis. Embo 
lectomy for riding embolus of abdominal aorta. Con 
vulsions during anesthesia—late results. Late results 
in surgical jaundice. 


HOUSE OF ST. GILES THE CRIPPLE 
Wednesday 
Joseru B. L’Eptscopo, JoserpH GIANQUINTO, CARMELO C 

VITALE. Orthopedics: 

Dry clinic. Abduction traction splint for congenita 
dislocation of hip. Demonstration of cases. Follow-up 
clinic on foot reconstruction for poliomyelitic unstabl 
feet—results following Hoke, Naughton-Dunn, Lam 
brinudi and astragalectomy stabilizations. Shoulde: 
fusion for poliomyelitic flail shoulders—5 year follow 
up. Demonstration of cases. Follow-up on_ shelf 
operation for congenital dislocation of hip. Presenta 
tion of cases. Recurrent club-foot. Demonstration of 
cases following resection of head of talus plus trans 
plantation of anterior tibial tendon. 


JEWISH HOSPITAL 
Tuesday 
Operative clinic—8. 
Louts BERGER and staff. 
Dry clinic—1o. 

Louts J. Morse and Jacos S. Bars. Fascial transplants 
in repair of large incisional hernia. 

ALFRED L. SHAPIRO. Configuration and variations of the 
duodenal choledochol and middle colic arteries. 

Lewis E. ScHoOTTENFELD. Bacillus welchii infections o! 
the biliary tract. 

BERNARD PINES. Postoperative obstruction of the bile 
duct treated with vitallium tube. 

Hyman L. Berson and Paut W. Ascuner. Pitfalls in 
the diagnosing and surgical therapy of obstructive 
jaundice. 

BENJAMIN M. BERNSTEIN. Critical review of peptic ulcer 
therapy. 

Davip FARBER. Carcinoma of small bowel. 
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SamuEL Acus. Bowel perforation with Miller Abbott 
Tube. 

Louis BERGER. Restroation of alimentary continuity in 
carcinoma of rectum. 

Operative clinic—1:3o. 

IsapoRE M. Taroy. Plasma clot suture of peripheral 
nerve. 

Neurosurgical dry clinic— 3:30. 

JosepH H. Sirts and staff. 

Wednesday 
Operative clinics—8. 
Henry W. Lovrta and staff. 
RuDOLPH NISSEN and staff. 
Dry clinic—to. 

IrvING M. Paitin. Curare and endotracheal anesthe- 
sia in poor risk patients. 

Epwarp Hrrscu and Leo Loewe. Treatment of post- 
operative phlebothrombosis with subcutaneous hep- 
arin. 

Sau F. Livincston. Bleeding nipple. 

Lew A. HocusBerc. Paradoxical respiration; its cause, 
consequence, and treatment. 

RupOLPH NIssen. Endorrhaphy as surgical procedure 
in the treatment of giant air cysts of the lung. 

VictoR Woronov. The use of thiouracil in the surgical 
management of toxic goiter. 

ARTHUR A. WEINBERG. The diagnosis and surgical 
treatment of thyroiditis. 

RANK TELLER. Malignant tumors of the thyroid gland 
—diagnosis, management and end-results. 

Henry W. Lourta. Surgical management of goiter. 

Dry clinic: Orthopedics—2. 

S. A. BERNSTEIN. Operative correction of Hammer toes 
by resecting the middle phalanx. 

Morris T. Koven. Pre-standing cases of congenital 
subluxation of the hip. 

Louis S. NELson. The conservative management of 
slipping of the upper femoral epiphysis. 

BENJAMIN KovEN. The use of the Austin Moore plate 
and its modifications in high osteotomy of the femur. 

Lr. Cot. JosepH E. MILGRAM. Reconstruction Key 
gliding mechanisms of the upper extremity. 

A. E. Soper and BENJAMIN KRAMER. Composition of 
bone in relation to blood and diet. 

BERNARD S. Epstetn. The application of laminography 
to some orthopedic problems. 


Thursday 
Operative clinics—8. 
PauL W. AScHNER and staff. 
Leo S. ScHWARTz and staff. 
Obstetrics—gynecology— to. 
Ei. GoLp. Pelvic drive in obstetrics. 
[sIpORE DAICHMAN and WILLIAM POMERANCE. Extra 
peritoneal cesarean section. 
HARRY J. GREENE. Phlebitis in obstetrics and gyne- 
cology. 
SAMUEL A. WoLFrE and Irvin NetGus. Studies with 
gonadogen. 
Dry clinic: Urology—to. 
ABRAHAM D. SEGAL. Diagnosis and treatment of solitary 
cyst of the kidney by aspiration and injection. 
Louts H. Baretz. Treatment of hydrocele by sclerosing 
agent. 
ZACHARY R. CoTTLer and SAMUEL PARNASS. Periostitis 
and ostitis pubis complicating urological procedures. 
PERRY KATZEN. Obstructive uropathy in children. 
ISADORE KrmMMEL and Paut W. AscHNER. Serum acid 
phosphatase in the diagnosis and management of car- 
cinoma of the prostate. 
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KINGS COUNTY HOSPITAL 
Monday 


JosepH TENOPpYR—10. Ward walks and demonstration of 
fractures. 

Tuesday 

GeorGE A. Dixoxn—g. Operative clinic including gastrec- 
tomy, etc. 

Joun F. Raycrort—2. Discussion of fractures of the 
upper humerus illustrated with lantern slides and follow 
up cases. 

Wednesday 

JosePpH TENOPYR—1o. Demonstration of fractures and 
apparatus; visit to the occupational therapy department. 

OTToKAR TENOPyR. Treatment of fractured patella by 
complete removal of patella and suture of ligaments of 
knee. 


KINGS COUNTY HOSPITAL— DEPARTMENT 
OF NEUROLOGICAL SURGERY 

M. FRANK Turney. Glossopharyngeal neuralgia asso 
ciated with cardiac arrest. 

JEFFERSON BRowpver. Treatment of postherpetic pain by 
excision of the implicated skin. 

RICHARD GRIMES. Modification of congenital spaciticity 
by selected dorsal root rhizotomy. 

EveRET® W. Corrapini. Diagnostic use of combined 
angiography and ventriculography. 

ARTHUR Bacon. Bilateral aneurisms- one on each com 
mon carotid artery. 

Joun P. GALLAGHER. Dorsal cordotomy for painful phan 
tom limb. 

(Time to be announced) 


LONG ISLAND COLLEGE OF MEDICINE 
(Kings County Hospital 
Wednesday 
Dry clinic:. Gastric surgery, late results. Biliary surgery, 
late results. Rectal surgery, late results. 
Thursday 
Dry clinic: Early results following sympathectomy for 
peripheral vascular disease. The value of open bone 
surgery in early restoration of the patient. 


LONG ISLAND COLLEGE HOSPITAL 
Tuesday 
Obstetrics and gynecology—a.m. 
GEORGE M. PHELAN. Surgical management of Bartholin 
cysts. 
MERVYN V. ArMstTRONG. Addison’s disease complicated 
by pregnancy. 
Wituram T. Dairy. Syphilis and pregnancy. 
SAMUEL A. WoLFE. Endometrial study after x-ray ther 
apy for polyhormonal amenorrhea 
SANFORD KAMINESTER. Ectopic kidney as a complica 
tion of labor. 
JoseprH Crest. Heart disease and pregnancy. 
Urology—p.m. 
FEDOR SENGER and staff. Operations, demonstrations, 
cases, end-results. 
Wednesday 
General surgery—-a.m. 
Emit Goetscu and staff. Operative program, thyroidec 
tomy and other procedures. 
Emit GOETSCH, ARTHUR GOETSCH, ALBERT J. RITZMANN. 
Symposium on thyroid disorders. 
GAETANO DEYOANNA. Curare in abdominal surgery. 
Harotp LaRor. Complications of Meckel’s diver- 
ticulum. 
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Thursday 
Obstetrics and gynecology—a.m. 
Morris Giass. Postmenopause bleeding. 
ALEXANDER ROSENTHAL. Iontophoresis in the treat- 
ment of chronic pelvic infection. 
ArtTHUR S. MAacGREGor. Conservative management of 
placenta previa. 
Cart TAFFEEN. Conservative treatment of absence of 
the vagina. 
CHARLES A. WEYMULLER. Measures for the protection 
of newborn infants. 
Harvey B. Mattuews. Chronic endocervicitis, pathol- 
ogy, symptoms and treatment. 
Vincent P. Mazzora. Sodium-pentothal in major ob- 
stetric and gynecologic surgery. 
Friday 
lractures and other traumas—a.m. 
S. Porrer BARTLEY and Harotp LARoe. Surgery of 
trauma, demonstrations, cases, end-results. 
General surgery—a.m. 
Paut AnsBro. Modern trends in anesthesia. 
METHODIST HOSPITAL 
Monday 
Operative and dry clinic—2. 
CHARLES A. ANDERSON, 
Otolaryngology. 
Joun A. Forp. Plastic surgery. 


Ernar A. SuNDE and staff. 


Tuesday 
Operative clinic—8. 
Harovp K. Bett, Seymour G. CLARK and staff. 
eral surgery. 
Henry P. LANGE and staff. Orthopedic surgery. 
Dry clinic—2. 
ffenry F. GRAHAM, moderator. Symposium on gastric 
surgery. 


Gen- 


Wednesday 
Operative clinic—8. 
PrerRE A. RENAUD, JoHN A. TrmM and staff. General 
surgery. 
Howarp T. 
surgery. 
Dry clinic—2. 
Artuur H. Bocart, moderator. General surgery and 
specialties. 


LANGWORTHY and staff. Genitourinary 


Thursday 
Operative clinic: Obstetrics and gynecology—8. 
Grorce H. Davis, Harry W. Mayes, Henry P. 
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Hacstrom, Henry S. ACKEN, STANLEY C. HALL and 
staff. 
Friday 
Tumor clinic (late results)—o. 
Hospital staff. PrerRE A. RENAuD, moderator. : 











ST. JOHN’S HOSPITAL ’ 
Monday 
General surgery—8. 
Operative clinic. Ward rounds. 
Plastic surgery—8. 
Operative clinic.. End-results in cleft palate. Demon 
stration of cases. 
Tuesday 
Gastrointestinal surgery—8. 
Operative clinic. Ward rounds on gastro-intestinal cases 
Conference in x-ray department. Conference in tissue 
laboratory. End-results in duodenal ulcer. 
Thoracic surgery—8. 
Operative clinic. Preoperative and postoperative care. 
Ward rounds—dry clinic. Discussion: Surgical treat 
ment of bronchiectasis. 
W ednesday 
Goiter surgery—8. 
Operative clinic. Preoperative and postoperative care. 
The abuse of thiouracil in hyperthyroidism. Ward 
rounds. End-results in toxic goiter. 
Urology—8. 
Operative clinic. End-results. Heminephrectomy for 
horse shoe kidney. Cancer of ureter—end-results 
End-results in cancer of the bladder. \ 
Thursday ] ) 
Fractures and other traumas—8. a 
Operative clinic. Visit to fracture clinic. X-ray demon ; 
strations of interesting fractures. End-results in frac It 
tures of the femur ward rounds. ~ 
Gynecology—8. # 
Operative clinic. Demonstration of gross specimens o! ” 
ovarian tumors. End-results in tumors of the ovary cI 
Friday (lt 
Surgery of the hand—8. S¢ 
Operative clinic. Visit to the hand clinic. Motion pic mM 
tures of operations for lesions of the hand—end-results 
Round table discussion. ne 
Ear, nose and throat surgery—8. in 


Operative clinic. Endoscopic procedures. Conferenc 
in x-ray department. General discussion. 





